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When it comes to purity for enzyme and related work the only source to obtain your 
requirements is MANN RESEARCH. These are but a few of the ULTRA PURES we 
can offer . . there are many more. Your inquiries invited. 

Ammonium Acetal 
Ultra Pure, M.A. 
Heavy Metals (as I 
Iron (Fe) <0.000( 
Calcium (Ca) <0. 
Magnesium (Mg) < 
Arsonic (As) Not d 

te Ammonium Fluoride, Ammonium Sulfate, M.A. TRIS, Ultra Pure, M.A. 
Ultra Pure, M.A. Heavy Metals (as Pb) (previously called 

Pb) <0.0001% Iron (Fe) <0.00005% <0.0001% "Enzyme Grade") 
05% Chloride (Cl) <0.0005% Sucrose-Density Gradient Mn 0.01PPM 
00004% Sulfate (S04) <0.0005% Grade, M.A. Cu 0.02PPM 
<0.00005% Arsenic (As) Not detectable (RNa Free Fe 0.2 PPM 
letectable Urea, Ultra Pure, M.A. 

Fe - Not detectable 
FREE WORKING SAMPLES OF THE ABOVE ULTRA PURES UPON REQUEST. 

FOR PROMPT DELIVERY, PLEASE USE THE COUPON OR CALL! 

SPRAY-EZE 
For unstable indicators. 
Highly recommended to 
prepare fresh indicators 
that have become unsta- 
ble when doing paper chro- 
matography. 

SPRAY-TEC 

use. You'll ne mor 
pleased with the r 

A specific and sensitive col- 
orimetric reagent for Niobi- 
um (Nb) 
(2,7-Bis (2-Hydroxy-3-Sulfo- 
5.Chlorophenylazo) 1.8-Dihy- 
droxy-Naphthalene-3,6 Disul- 
fonic Acid, Tetrasodium Salt) 

A useful, new metallochromic indi- 
cator of Nickel and Cobalt or a 
colorimetric reagent of Nickel, Co- 
balt and Copper. 
2-(2-Pyridylazo) Chromotropic Acid, 

Disodium Salt. 

N 
OH 

N=N N 

NaO3S SO3Na 

TETRANI[TROM THANE 
(TMM) 

recent studies have indicated Tet- 
anitromethane shows promise as 

highly selective, specific and 
intlA rna~ann t {r +ha nitr-,+inn nsf 

ler investigation 
can now offer 

For studies into Mammary, 
Ovarian, Pulmonary and 
Stomach Cancer as well as 
Hodgkin's Disease. 

N, N'-DIHYDROXYUREA 
HYDROXYUREA 

CLIP and MAIL the COUPON FOR FREE SAMPLES AND OTHER INFORMATIVE DATA! AND 
BE SURE TO ASK FOR OUR NEW 1967 REFERENCE GUIDE and PRICE LIST! A MUST FOR 
YOUR FILES! 

FREE SAMIIPLES Check boxes for desired samples. 
E Ammonium Acetate, Ultra Pure, M.A. 0 Urea,-Ultra Pure, M.A. 
E Ammonium Fluoride, Ultra Pure, M.A. E 1967 Reference. Guide and Price List 
0 Ammonium Sulfate, M.A. No. 134 Research Biochemicals. 
- Sucrose-Density Gradient, M.A. l Special publication No. 203 Steroids, 
ED Tris, Ultra Pure, M.A. Intermediates & related products. 
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(Fill in fields of interest for proper classification) 
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Four new P's in the Mettler pod: 
some stay level, some weigh backwards, 

and some even weigh conventionally 

P160, P2000, P5 and P6-these are 
the four new instruments we've 
added to our widely-accepted series 
of top-loading balances. They bring 
improved precision/capacity rela- 
tionships while offering special ad- 
vantages for particular applications. 

WEIGH UP, WEIGH DOWN... 

Perhaps the most unusual of the 
new group is the P160. It has the 
160 g capacity of our finest ana- 
lytical balances and the milligram 
precision of our best top-loader. 

Its scale reads two ways. Oper- 
ating conventionally, it tells you, 
with milligram precision, just how 
much weight you have on the pan. 

A turn of a knob wipes out all 
traces of conventionality - your 
scale now tells you, in positive val- 
ues and with milligram precision, 
just how much weight the object 
on the pan has lost. This reversible 
scale is important in all work in- 

Digital. or analog, up or down 

volving weight loss studies such as 
drying and evaporation experi- 
ments and determination of resi- 
dues. It makes possible, for the first 
time, gravimetric titration, in which 
titrant is dispensed directly by 
weight instead of indirectly by vol- 
14 JULY 1967 

ume. We have done some home- 
work on this subject. 

...BUT NEVER SIDEWAYS 
Some of the new P balances have 
the exclusive Mettler level-matic 
feature. This automatically com- 
pensates for slight changes in bal- 
ance level which are due to work- 

Secrets of level-matic 

ing on a less-than-ideal balance 
table. Essentially a fail-safe system, 
it protects the unwary balance op- 
erator against himself. If tilt exceeds 
its compensation range, level-matic 
automatically covers the readout 
scale. Faulty readings are impos- 
sible. 

Level-matic, available as an op- 
tion on the P160 and P2000 instru- 
ments, is supplied as an integral 
feature on the larger P5 balance. 

TWO KILOS IN A ONE-KILO CASE 
The model P2000 stands out by 
not really standing out. It is a re- 
marlably compact unit that offers 
twice the capacity and 60% more 

1) We've found 44 citations which suggest 
useful applications for, or advantages of, dis- 
pensing titrant by weight. If you'd like a 
copy, ask for Technical Information Bulletin 
1014, "Gravimetric Titrimetry- a Review of 
the Literature." 

taring than other instruments in its 
precision and. size class. It has 2- 
kilo capacity with precision of 
-0.05 g and readability of 0.1 g. 

MEET THE BIG BOYS 
The P5 and P6 are the higher-ca- 
pacity members of the new breed 
of P's.With comparable capacities, 
5000 g and 6000 g respectively, 
the two units distinguish them- 
selves in terms of performance 
and precision. 

P5 and P6 - top-loading balances 

The P6 offers fully automatic 
operation - place the sample on 
the pan and read the result - across 
its full capacity. It provides preci- 
sion of ?0.25 g. 

The P5, on the other hand, pro- 
vides about another decimal preci- 
sion - ?0.05 g - with automatic 
operation over its 1000 g optical 
scale. 

FOR PRODUCT LITERATURE... 
All the new Mettler balances are 
described in a new 10-page book- 
let. Get your copy from your lab- 
oratory supply dealer or request it 
from Mettler Instrument Corpora- 
tion, 20 Nassau Street, Princeton, 
New Jersey 08540. 
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sPortion of a linear accelerator for 
protons, now being designed at the 
Los Alamos Scientific Laboratory. 
Mean energy in the sector shown 
would be 300 Mev. This proton ac- 
celerator will produce 1 milliampere 
of protons at 800 Mev and will be a 
national facility for research into the 
structure of the nucleus. See page 145. 
[Bill Jack Rodgers, Los Alamos Sci- 
entific Laboratory] 
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4 ways to view displays 

with the Tektronix Type 564 

Storage 
oscilloscope 
The Tektronix Type 564 is virtually two instruments in one. It 
offers all the advantages of a storage oscilloscope plus those 
of a conventional oscilloscope. 

Split-Screen Displays 
An unique split-screen display area enables you to simultane- 
ously use either half of the screen for storage and the other 
half for conventional displays, or use the entire area for stored 
or conventional displays. 
Independent control of both halves of the screen permits you 
to take full advantage of the storage facilities. For example, you 
can use half the screen to store a reference waveform, the other 
half to display waveforms for comparison. You can erase or 
retain either half of the display area as you choose. 

Bistable Storage Advantages 
With bistable storage oscilloscopes, such as the Type 564 and 
Type 549, the contrast ratio and brightness of stored displays 
are constant and independent of the viewing time, writing and 
sweep speeds, or signal repetition rates. This also simplifies 
waveform photography. Once initial camera settings are made 
for photographs of one stored display, no further adjustments 
are needed for photographs of subsequent stored displays. 

Storage time is up to one hour, and erase time is less than 250 
milliseconds. An illuminated 8 cm by 10 cm graticule facilitates 
measurements and aids in taking photographs with well-de- 
fined graticule lines. Adding to the operating ease is a trace 
position locater that indicates, in a nonstore area, the vertical 
position of the next trace or traces. 

Tektronix bistable storage cathode ray tubes are not inherently 
susceptible to burn-damage and require only the ordinary pre- 
cautions taken in operating conventional oscilloscopes, 

Plug-In Unit Adaptability 
The Type 564 accepts Tektronix 2 and 3-series plug-in units for 
both vertical and horizontal deflection. Display capabilities of 
these units include single and multi-trace with normal and 
delayed sweep; single and multiple X-Y; low-level differential; 
dual-trace sampling; spectrum analysis, and many other gen- 
eral and special purpose measurements. 

Type 564, without plug-in units, * *** .* $875 

Rack-Mount RM564 ......... .....,, $960 
Similar electrical characteristics to Type 564, 7" high, 

Type 3A6 Dual-Trace Amplifier Unit ......... $525 
DC to 10 MHz from 10 mV/div to 10 V/div, 5 display modes. 
Internal signal delay line. 

Type 3B4 Time Base Unit . . ............. $400 
Sweep speeds from 0.2 /is/div to 5 s/div. Single sweep. Up 
to X50 direct-reading magnifier extends fastest sweep to 
50 ns/div. U,S, Sales Prices FOB Beaverton, Oregon 

Tektronix, Inc. 

Entire screen can be used 
for a stored display. 

Entire screen can be used 
for a nonstored display, 

Each half of split-screen 
can be used independently 
for stored displays. 

Either half of the split-screen can be used for a stored dis- 
play, the other half for a nonstored display. (Shown below). 

For complete information, contact your 
nearby Tektronix field engineer or write: 

Tektronix, Inc,, P.O. Box 500, Beaverton, Oregon 97005 
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When we say 
automatic chromatography, 
we mean automatic. 

COPYRIGHT ? 1967 BY TECHNICON CORPORATION 

A new automatic sampling unit and a new programmer selector valve bring complete 
automation to our liquid chromatography system. Ion-exchange resin in special car- 
tridges, one pair per sample, absorbs and concentrates the amino acids. The cartridges 
are presented automatically and sequentially, in pairs, to two analytical columns (one 
acidic-neutral, the other basic) and become, in effect, extensions of the columns. The new 
programming valve selectively changes buffers and elutes both columns; our extremely 
stable ninhydrin reagent is insensitive to air oxidation and requires no special han- 
dling. For brochure, write Dept. F, Technicon Corporation, Ardsley, New York 10502. 
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FISHER PRODUCT REPORT 
News about instruments, apparatus and reagent chemicals that make 
your work quicker, surer, safer and easier. 

Fisher's Proportional 
Temperature Control 
keeps your ups and 
downs down to -0.01?C 
The Fisher Proportional Temperature 
Control will accurately and reliably 
control laboratory bath temperature 
to ?0.01?C. The control is usable up 
to 250?C and settings are reproduci- 
ble to -0.02?C. A thermistor probe 
and solid-state proportional controller 
automatically increase or decrease 
the power to the bath heater, enabling 
temperature control to be maintained 
uniform and constant without over- 
shoot. The Proportional Temperature 
Control is important in such applica- 
tions as precision viscosity measure- 
ments, thermometer calibration or 
enzymatic studies, when fluctuation 
of temperature around the control 
point cannot be tolerated. The price: 
$285. Probes (your choice 0?-150?C 
or 80?-250?C) are $20. Our brochure 
is ready for you. (a) Ei 

Stir things up around 
your lab with a Fisher 
Dyna-Mix? Stirrer. 
It never slows down. 
The Fisher Dyna-Mix is a low-cost, 
high-powered stirrer that mixes the 
most difficult slurry or the most dilute 
aqueous solution with equal efficien- 
cy. It provides high torque through- 
out its infinitely adjustable ranges of 
0-300 rpm and 0-6000 rpm. The 
control is a solid-state electronic unit 
that will not generate heat and 
waste power like conventional rheo- 
stat controllers. The sealed, perma- 
nently lubricated, ball-bearing stirring 
motor is quiet-running and will have 
a long, serviceable life. And the Fisher 
Dyna-Mix will never slow down. It just 
keeps stirring. Price: $110. Our prod- 
uct catalog is waiting. (b) E 

As welcome as an 

Fisher Castaloy-R clamps, holders 
and supports are as helpful as an 
extra pair of arms. They last almost a 
lifetime, are strong, versatile, dura- 
ble, corrosion-resistant and attractive. 
For extra safety, their jaws have a 
heavy, nonskid vinyl coating bonded 
to the metal. Fisher currently offers 
42 different kinds of clamps and hold- 
ers, from three-finger microclamps 
to chain clamps that will hold a 
61/2-inch cylinder-every one as use- 
ful as an octopus, and twice as pretty. 
See for yourself. Get our fully illus- 
trated Castaloy-R catalog. (c) E 

Need to know more? Just indicate the 
information you want and send this 
page, along with your name and ad- 
dress, to Fisher Scientific Company, 
1392 Fisher Building, Pittsburgh, Pa. 
15219. We'll be happy to send you 
our free brochures. F-649 

FISHER SCIENTIFIC CO. 

Instruments, apparatus, furniture & chemicals for laboratories * ATLANTA BOSTON CHICAGO CINCINNATI CLEVELAND HOUSTON 
PHILADELPHIA PITTSBURGH ST. LOUIS SPRINGFIELD, N.J. WASHINGTON EDMONTON MONTREAL TORONTO VANCOUVER 
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PDP-10's nearest competitor costs 50% more... 

Think about that. 

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 . Cambridge, Mass. * New Haven * Washington, D. C. * Parsippany, 
N, J, Rochester, N, Y, . Philadelphia . Huntsville . Pittsburgh . Chicago . Denver . Ann Arbor ? Houston ? Los Angeles Palo Alto . Seattle . Carleton Place and Toronto, 
Ont. * Reading, England . Paris, France . Munich and Cologne, Germany . Sydney and West Perth, Australia ? Modules distributed also through Allied Radio COMPUTERS * MODU'LES 
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With the new, low-cost Perkin-Elmer Laser 

everyone can join in the excitement 

Coleman Instruments bring you the perfect 
device for fascinating studies in coherent 
light, monochromaticity, diffraction and 
other optical phenomena. Its full name: The 
Perkin-Elmer Helium-Neon Gas Laser, 
Coleman Model 75. 

The laser head is detachable from the 
solid-state power supply for dramatic demon- 
strations in physics. A separate tripod may 
be used, but is not required. An experiment 
kit, including an instructor's manual, will be 
available. One milliwatt output makes the 
laser as safe as your other laboratory light 
sources. Model 75 emits a continuous, TEMoo 
single mode, red (6328A) beam in the visible 
spectrum that throws an intensely bright 

spot for hundreds of feet. Actual beam diver- 
gence is less than 0.4 milliradians half-angle. 

Behind this instrument is the vast laser 
research experience of The Perkin-Elmer 
Corporation. Highly skilled Delmar Scien- 
tific glassblowers shape the laser tube, sealing 
on pure quartz resonator reflectors. The tube 
is guaranteed for 1000 hours of use. There 
are no external optics, no complex adjust- 
ments, no maintenance. Just plug the power 
supply into your line, flip the switch, and 
you've entered the laser era. 

Only $295 brings you Coleman Model 75, 
complete with operating directions. For full in- 
formation, send for Coleman Bulletin S-316. 

INSTRUMENTS * MAYWOOD, ILLINOIS 
A Division of The Perkin-Elmer Corporation 

COLEMAN 60153 

- - - ^h - 
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The Hasselblad El 
it could be one of 
In previous advertisements we 
have discussed the many and va- 
ried applications for which the 
Hasselblad System can be used 
in the scientific and industrial 
field. We would now like to dis- 
cuss a unique combination of 
Hasselblad components and 
some of the rather unique appli- 
cations to which they can be 
put. 
The camera in question is the 
Hasselblad EL, an electrically 
driven 21/4" 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. 

the most important research tools 
stant surveillance of instrument 
banks and oscilloscope screens 
on a 24 hour basis. 

By the use of the EL with a lens 
of the appropriate focal length, 
and the 70 exposure 70mm film 
magazine, banks of cameras, 
using the Hasselblad remote 
control timer, can make a num- 
ber of exposures between 2 and 
60 intervals for each of 3 time 
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. 

Obviously, the remote control 
features of the Hasselblad make 
it extremely useful for this kind 
of work, and the use of either 
the 70mm-70 exposure, or 220- 
24 exposure magazine, allows 
the researcher to make many ex- 
posures before bringing the 
camera down from the roof of 
the building. And, unless the 
building has an extremely high 
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. 

you ever buy. 
Working conditions are usually 
so bad-mud, water and of 
course, constant darkness- 
that film changes are not only 
undesirable but usually impos- 
sible. Use of either the 220- 
24 exposure or the 70mm-70 
exposure magazine will reduce 
the number of film changes to 
the absolute minimum. Be- 
cause of the spacial limitations 
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 75o angle of view, can- 
not be bettered. 

Aerial Photography 
The Hasselbfad 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. 
I A S L BI A D 
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For Ultrahigh Pressure 

Research 
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TETRAHEDRAL PRESS 
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WITH X-RAY ii!:!i 

ATTACH M ENT 

Bliss-Barogenics offers you the most 
advanced units in the world for 
laboratory study of the behavior of 
materials at ultrahigh pressures. 
Presses of the type shown here can 
generate forces up to 2000 tons on 
each face of a tetrahedral specimen. 
An X-ray tube directs a beam at the 
specimen in compression, producing 
a secondary radiation which is meas- 
ured by a scintillation counter. Bliss- 
Barogenics ultrahigh pressure equip- 
ment is available in a broad variety 
of types, including hydraulic and K 
hydrostatic presses and pressure yes- --- 
sels. For detailed information, write 
Bliss-Barogenics, Inc., 50 MacQues. 
ten Parkway South, Mount Vernon, 
N. Y. 10550. 

*E BAROGENICS IncP. 
A SUBSIDIARY OF THE E. W. BLISS COMPANY 

* Uni-axial presses * Multi-axial presses, including tetrahedral and cubic types 
* Isostatic and hydrostatic vessels and presses ? Consulting engineering 
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To duplicate te accuracy of a YANKEEr DISPOSABLE MICROPET 
Lambda Pipette 

...use another one 
Use lots of them. They're guaranteed accurate to ?1%. And they're used only once-no 
cross-contamination between samples or reagents. 
Available in the four most frequently used sizes-20, 25, 50 and 100 lambda- 

. ...... YANKEE DISPOSABLE MICROPET pipettes are color-coded at the top.* The cardboard vials 
they're packed in are also color-coded to correspond to the pipettes. 
Take the.top off the vial and you've got 200 pipettes at your fingertips. The specially designed 
vial holds the pipettes upright so that they do not fan out and the vial may be recapped easily. 
In each vial there's an 18" rubber suction tube designed to fit all four pipette sizes- 
without an adapter. 

i f 
^j Measure accurately-and economically-with 

YANKEE DISPOSABLE MICROPET lambda pipettes. 
*According to the draft recommendations of Technical Committee . | wYork, N.Y. 10010 
No. 48 of the International Organization for Standardization (ISO). 
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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 extrauts 
polypeptides (PTH) 
body fluid proteins 
carbonic anhydrase 
placental lactogens 
isocitric dehydrogenase 
5-carboxymethyl protein 

derivatives 

EVIDENCE: Shown here are typical examples, in the form of 

high-resolution analytical-Disc Electrophoresis patterns, of 

separated fractions taken from Prep-Disc colutnns. Each set 
shows starting material, plus one or more purified components 
separated from it. 

Whole 
rabbit 
serum 

Bacterial F 
cell 

extract 

Mucosal Fraction 1 
cell 

extract 

post- 
albumin 

'raction 1 

transferrir 

Fraction 4 

slow 
alpha 

Fraction 6 

Horse Fraction 1 Fraction 2 Fraction 3 
spleen 
ferritin 

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

* a fully visible, exter nally ad- 
justable elution slit eliminates 
clogging and o ptimizes wash- 
off fo r highe st fract ion con- 
cedural instrations and the full backup; 

of the Disc Electrophoresis ou can use either of two 

guidance and assistance in problem-solving. 

tested gel systems for fast (1-4 
hour) cuts of both high and low 
molecular weight materials, and 
for fine cuts of closely-related 
materials as well; 

? interchangeable gel columns 
of three sizes allow gel prepara- 
tion outside the basic apparatus. 
You can prepare for a typicalrun while 

Prep-Disc Apparatus one is already in progress; 

* reversible electrodes (for anodic or cathodic migrating mate- 
rials) are safety-interhaptoglocked with Canalco power supplies; 
* pretested Canalco chemicals minimize or eliminate problems 
of gel shrinkage or swelling and other artifacts; 

Writyou get detailed procedural instructions and the full backup 
of the Disc Electrophoresis Information Center for continuing 
guidance and assistance in problem-solving. 

WIDE-TRACK FLOW 
ANAL YZER C analco'sTION 
Wide-Track flow moni- 
tors are a useful adjunct 
to the Pre p-Disc tech- 
nique, providing a record 
of fraction elution. 

Shown here is a typical 

/' 
CANAL INDUSTRIAL CORPORATION 

? .1:A~",LCO 5635 Fisher Lane Dept. S-7P 

Rockville, Maryland 20852/(301) 427-1515 

Sales Offices in-- 

* BOSTON * CHICAGO * CINCINNATI * CLEVELAND * DENVER 
* HOUSTON * LOS ANGELES * MINNEAPOLIS * NEW YORK 
* OTTAWA * PHILADELPHIA.* PITTSBURGH * SAN FRANCISCO 
* WASHINGTON, D.C. 
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What price purity? 
How much is a good laboratory still worth? 
(A still with an all glass and Teflon? system 
that produces distilled water of 2 million 
ohms purity and less than 0.3 ppm total 
solids from tap water and a 110 volt outlet.) 
That's our definition of a good water still 
and we have one in our WS-2 Continuous 
Water Still-for a surprisingly low $395. 
A redistillation kit can be added to satisfy 
the real purists (actually, the WS-2 makes 
better distilled water in a single pass than 
most other stills do with redistillation). 
There are several ways we assure purity. 
For example: in the "cyclone separator" the 
long circular travel path together with two 
vapor direction changes scrub vapors and 

provide good refluxing and de-entrainment. 
Double venting removes volatile material 
and dissolved gases. Non-volatile contami- 
nants are carried away in the cooling water 
drainage. Automatic pressure regulation 
prevents uneven operation and reduces 
distillate waste. 

Depending on local water supplies, the WS-2 
with redistiller can consistently achieve re- 
sistivity well in excess of 2 million ohms. 

Besides high purity at low cost, the WS-2 
gives you the reliability, durability, and ad- 
vanced design of Kontes products: non- 
leaking joints, a rapid-start heater, and 
Teflon tubing and O-rings. If external water 
pressure drops too low, the still automati- 

cally shuts off and triggers both audible 
and visual alarms. 

It's compact, portable, and easily cleaned 
without disassembly. 
Normal output of distillate is 2 liters an hour. 

If you've been looking for a low-cost, prac- 
tical solution to the pure water problem, you 
couldn't find a better one than the WS-2. 
Contact your Kontes representative or write 
for more details. 

? Trademark of Du Pont 

KONTES 
Vinetand, New Jersey 

Regional Distributors: KONTES OF ILLINOIS, Franklin Park, Illinois * KONTES OF CALIFORNIA, Berkeley, California 



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 

Gilford Instrument Laboratories ^Inc.i: 3 
Oberlinn, hio 44074: ; ; 

We have a (Make and Model) : S-:ctrophot-:e-- 
Please send us your full information and estiateof the cost of up-datn thisinstrumentwith 
Gilford 222 equipment.: 

-' ::e -.-.-: . : --.:----:-.: ;:.--: --- : ^*: ::|t ]!^' :..... ..- -:.... 

' Address 

- 

. . 

City Stab* 0 : : : E SS ;0000 ffi tyt00000000 ff 000000000 ; 0 f: 00 0 ffAS0000000 0000404000000500t00 00000.fff0000SUl00000^ 0 00 ..jU;SSUS f00000000di000 00000000000it;::f:l 



Instron testers: new tool for biophysical research. 
Instron testing equipment is providing medical researchers deflections - as low as zero to two grams - are ideal for 
with a precise new tool for probing the mechanical char- small, low modulus samples. And there is plenty of room 
acteristics of a wide variety of biological materials. f. or associated test fixtures within the loading frame. 

For example, tests with Instron instruments per- Instron equipment is also a sensible capital in- 
mit establishing accurate profiles of the physical vestment. Our "building-block" design approach 
characteristics of tendons. Other stress-strain evalu- means you buy only the equipment you need for 
ations of tissue, blood vessels and muscle fibers are your present test requirements. As your research 
furthering knowledge of the healing processes, l broadens, you extend capabilities through a com. 
chronic degeneration and the development and ap- plete line of fully modular accessories. 
plication of prostheses. l -' Instron has several technical papers describing 

Instron equipment is ideally suited for medical rather unique research programs where stress- 
research. Exceptionally precise because of its strain analysis played an important role. 
electronic and servomechanism principles, , For copies of these papers, together with a list of 
Instron testing instruments can provide insight other papers of interest to scientists and 
into tensile, compressive and flow behavior as well as engineers, why not write today to: Instron 
fatigue, resilience, stress-strain energy, hysteresis, and a Corporation, 2500 Washington Street, De- 
variety of other physical properties. Full scale recorder partmentS-42, Canton, Massachusetts02021. 
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c'Jewmat c 

Meet PR-6, the world's newest, most advanced refrigerated blood-bank and general purpose 
centrifuge. Completely automatic. All you do is set time, speed, and turn the master control 
knob. Our solid-state control system oversees the rest. And as for speed, our new windshielded 
horizontal blood bag head attains 5500 rpm and 7000g. Other features: precise feedback 
speed control; temperature range from -30?C to +30?C; dynamic braking that halves stop- 
ping time; and a featherweight spring-balanced cover that won't shut unexpectedly. One more 
thing. This new compact not only accepts all PR-2 accessories, it virtually doubles their 
g-force. Send for Bulletin PR-6. We'll send you the facts on the double. 

TINTERNATIONAL 
EQUIPMENT CO. 

300 SECOND AVENUE ? NEEDHAM HEIGHTS, MASSACHUSETTS 02194. 
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UNICAM 

SP 800 
The only full double beam UVAutomation system 

TI 

!!~! : : 

1. ...tt^ e ? t - t 1 >% .. . . ..... --..... a 

^ 0.2 ED ̂  

The full story of a hydrolysis showing classic isobestic 
point. Automatic recycling single sample 500-270 mu. 

14 JULY 1967 
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Why settle for less than the fully automatic 
double beam compensation of the SP 800? You 
can have multi-sampling at fixed wavelengths or 
recycling measurements on any wavelength 
range, all with automatic reference compensa- 
tion. 

The maximum capacity of 4 samples and 4 
references permits the most sophisticated meas- 
urements in enzymology, column chromato- 
graphy and all reaction kinetics. 

The SP 800 with maximum range 190-850 
mu can cope with all your spectroscopic prob- 
lems - it even has a unique built-in capability 
for turbid solutions. Contact your sales engineer 
today for a demonstration. 

Micro Tek/Unicam 
7330 Florida Blvd. 
Baton Rouge, Louisiana 70815 
Telex #58-6422 Phone 504-924-3604 

An analytical 
instrument by 5 a^^ l 
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HERE'S SOMETHING ENTIRELY NEW... 

YOU CAN OPERATE IT MANUALLY OR AUTOMATICALLY 

YOU CAN CENTRIFUGE TO 4,950 x G-TO 6,000 RPM 

YOU CAN USE HORIZONTAL OR ANGLE ROTORS IN IT 

YOU HAVE FULL DIAMETER ACCESS TO ROTOR CHAMBER 

YOU CAN BUY THIS NEW CENTRIFUGE FOR JUST $340.00 

IT'S THE NEW SORVALt? GLC-1 

You need a truly automatic, versatile, table-top centrifuge. The new 
SORVALL GLC-1 Laboratory Centrifuge is it! This brand-new cen- 
trifuge obsoletes all other centrifuges in its range. Angle and hori- 
zontal rotors accept a huge variety of tubes and adapters. SORVALL 
Gyro-Action Direct Drive, of course, and in addition such features 
as removable guard bowl for easy cleaning, automatic run-comple- 
tion indicator and the most powerful and reliable motor of any 
medium speed centrifuge. Ask about the GLC-1 now. A request for 
Bulletin SC-7GLC-1 will bring you all the exciting facts. 
*Model GLC without tachometer available for $300.00. 

14 JULY 1967 
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NORWALK * CONNECTICUT * 0685E 

131 



One recorder 

is all it takes 

to plot all 

kinds of 

potentiometric 

data. If it's 

MVlodel SR 

Recorder. 

We've put a lot into the Model 
SR Selective-Range Recorder to 
make it a truly all-purpose, pre- 
cise, easy-to-use instrument. 
One that can continuously plot 
DC voltage or current directly 
(or other, quantities indirectly 
through transducers) with 
respect to time or any other 
quantity that can be time-syn- 
chronized. 

First of all, our SR Recorder is 
accurate-to 0.25% of range for 
absolute measurements. And 
reproducible to 0.1% of scale. 
We also designed the SR with 
a sensitivity of 0.1% of scale to 
show the smallest significant 
changes in input signals. For 
accurate tracking, with no dis- 
tortion or lag, we built the SR 
with a 1-second, full-scale pen 
response. 

For versatility, our SR has 
range plugs that can be quickly 
changed and a range attenuator 
to provide full-scale range ad- 
justment. The SR's chart has 
three switch-selected speeds 
(other motors are available to 
provide additional speeds). A 
filter control eliminates undesir- 
able AC voltages thereby accom- 
modating almost any DC signal. 
Connectors on the SR will accept 
all common types of plugs and 
wires. 

The 10-inch-wide chart makes 
for ideal data presentation. And 
there are a variety of accessor- 
ies to extend the SR's versatility: 
positional switches, event mark- 
ers, pens, chart papers, chart- 
drive motors, and range plugs. 
With pen, paper, and supplies, 
the SR costs $790. With zener 

power supply, $840. 
No matter what your 
application, find out 

more about the SR 
Recorder-designed 

and manufactured 
by E. H. Sargent 

& Co. Just call your 
Sargent man for a 
demonstration or 

use the coupon to 
request complete 

information. 
7-2i3 

I E. H. Sargent & Co., 4647 Foster Avenue, Chicago, Illinois 60630 I 
Please send me complete information on the Model SR Recorder. 77 

I send me complete information on the Model SR Recorder. 

Name Title 

Firm 

Address 

I 
,, . i o d Citty .State_ .Zip C_od_e ..______ 

. i...... S 
:i: 
C..1 . I M SCIENTIFIC LABORATORY INSTRUMENTS * APPARATUS * CHEMICALS 

E. H. SARGENT & CO. 
4647 West Foster Avenue 
Chicago, Illinois 60630 

Chicago * Anaheim, Calif. * Birmingham * Cincinnati * Cleveland 
Dallas * Denver * Detroit * Springfield, N.J. * Toronto, Canada 
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Photographed at Expo 67, Universal and Internati 

ELECTRONICS '67: Monroe's New Epic 3000 
The new Epic 3000 electronic printing calculator exhibits a world of versatility. 

Can be programmed to perform any arithmetic function automatically. 
Finds square roots in a half second. Handles scientific and engineering formulae with ease. 

Can print all factors as well as answers on tape for permanent reference. 
The first electronic calculator suited to business, educational, scientific and engineering needs. 

o 1967 Monroe International Inc., Orange, New Jersey A Division of Litton Industries M N R O E E 
There are career opportunities illn sales at Monroe. Write Mr. Fred West, Monroe, Orange, N. J 
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CRC LABWASHER? 
In one minute, you can automate your lab 
glassware washing with the Mobile CRC 
Labwasher. Without costly installation 
charges. Without inconvenience. Just plug 
it in, and add water by connecting to any 
faucet. (We even provide adapters to fit 
various faucets) 
The Mobile model will clean and dry 90% 

of your most commonly-used glass 
labware. With 50% less breakage than 
handwashing. 15 auxiliary stainless steel 
racks available for volume washing. 
In a short time, the Mobile CRC Labwasher 

pays for itself in man-hours saved. It's 
12 Cu. Ft. of pure convenience. 

Bulletin S 771 and in-the-field user 
reports available upon request. 

Find out more. Write to: 

THE 
CHIEM: ICAL 

XaJ BB E3It 
CO. 

Dept. S 771 * 18901 Cranwood Parkway 
Cleveland, Ohio 44128 
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because it changed man's attitude to- 
ward himself. I wonder if this is a 
practical application? 

Supporters of democracy share the 
opinion that scientists ought to feel obli- 
gated to explain to taxpayers (and, 
even more important, to themselves) 
why their work should go on. But 
Greenberg's peculiar twists of the sub- 
ject suggest to me that he may not yet 
know what basic research is all about. 
DuBridge's remark that adequate sup- 
port for research can be nothing less 
than that which gives every competent 
researcher adequate support can only be 
qualified in terms of societal affluence. 
Such qualification becomes complicated 
only when it becomes divorced from 
adjusting standards of competence. Is 
there an imaginative person anywhere 
who would not be depressed that grow- 
ing societal complexity might foster in- 
creasing bureaucratic tendencies to look 
askance at scientific endeavors just be- 
cause they lack visible technical applica- 
tions at their inception? 

When Greenberg speaks of "the pro- 
fession" of science, I wonder if he 
knows what is conveyed by the singu- 
lar? I would suggest, incidentally, that 
democracy, in which education, citizen 
participation, and therefore communica- 
tion (as between scientists and nonscien- 
tists) and self-correction, are at their 
best, is probably as close to science as 
one can get in politics. Paraphrasing 
George Simpson again, science is just 
a self-correcting method of learning 
about the universe, and the data of 
science are observations that any nor- 
mal person can understand. I certainly 
include in that understanding the why 
as well as the what and how. When 
Greenberg intimates, as many scientists 
also have, that the American public 
cannot understand basic research, and 
therefore when we go to the public for 
support we must define basic re- 
search by making it "mission-oriented," 
this is an insult, a dismal prospect, and 
a step backward, both politically and 
scientifically. There is no "issue of 
whether too much basic research is dis- 
engaged and remote from practical ap- 
plication," for basic research is not de- 
fined in terms of its proximity to practi- 
cal application. 

Bennett is quoted as saying that when 
nonscientists argue that too much basic 
research is disengaged, this cannot be 
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Bennett is quoted as saying that when 
nonscientists argue that too much basic 
research is disengaged, this cannot be 
labelled as "special pleading." For the 
very reason that they are taxpaying non- 
scientists, it can be labelled as special 
pleading. We have indeed been 
reluctant, in basic research, to "make 

labelled as "special pleading." For the 
very reason that they are taxpaying non- 
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pleading. We have indeed been 
reluctant, in basic research, to "make 

qualitative judgments," "set priorities," 
or "jettison excess baggage." The only 
error in this is when it has taken the 
form of reluctance to identify individual 
incompetence. Priorities cannot other- 
wise be imposed appropriately or prof- 
itably from the outside. Can biochemists 
decide about the competence of people 
in biological systematics (or vice versa) 
-or can either group decide that the 
whole field is a waste of time, and 
therefore, by definition, no one in the 
field is competent? The best we can do 
to accomplish proper focus in basic re- 
search is to make absolutely certain 
that we are doing the best possible job 
of selecting and promoting competence 
in every field. The best "selective mecha- 
nism" is then automatically operative, 
for trivial questions are identified and 
effectively put aside by competent in- 
vestigators. 

RICHARD D. ALEXANDER 

Department of Zoology, 
University of Michigan, Ann Arbor 

Greenberg's article notes that various 
scientific bodies now have formed or 
are considering forming committees on 
public affairs. The American Society 
for Pharmacology and Experimental 
Therapeutics has had a very active 
committee on public affairs since Au- 
gust 1965. 

It is worthy of notice, however, that 
if such committees concern themselves 
only with public relations and the mat- 
ter of research support that should be 
available for the disciplines they repre- 
sent they will not be performing their 
proper role. A public affairs commit- 
tee of any scientific, or other organiza- 
tion, should be cognizant of, study, and 
then provide advice and counsel on all 
types of legislative proposals falling 
within its realm to the legislative 
and executive branches of government, 
whether on the federal, state, or local 
level. The committee on public affairs 
of the Pharmacology Society has func- 
tioned in this way. Once the usefulness 
of a scientific discipline in this realm 
is recognized, I do not think it will be 
difficult to convince those responsible 
for appropriating public funds that it 
is in the public interest to support re- 
search at a respectable level. After all, 
it is the proper function of govern- 
ment to promote the general welfare of 
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LEONARD PROCITA 

Department of Pharmacology, 
Albany Medical College, 
Albany, New York 12208 
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The Answer is the UltroRac!!! 
The NEW ULTRORAC is the smallest fraction collec- 
tor with a 200 standard test-tube capacity. 

Having rugged precision it is as dependable as the 
world-famous RadiRac. Remove a ten-tube rack, it 
continues working-put it in the cold, it continues 
working - treat it roughly, it continues working - pre- 
set the run to end at 50 fractions and it stops at 
your command. 

We guarantee it for 3 years too. 

V Designed to Save Space 
V Designed for Coldroom use 
V Designed for Standard test tubes 
/ Compact, removable electronic unit for remote control 
V For time, drop and volumetric capabilities 
/ Stainless steel column-support rods-polypropylene racks 
V Provision for event marking 
V Power outlet for flow pump 
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PERFORM CHEMICAL TESTS 
FASTER, MORE ACCURATELY 

Just drop L/I Automatic REPI- 
PETS* and Automatic Dilutors 
into your reagent bottles and leave 
them there. These two instruments 
sample, dispense, dilute, transfer 
and mix with a guaranteed accu- 
racy of 1%, reproducibility 0.1%. 
You'll save between 50-95% of 
your analysis time! 

L/I instruments give you complete 
freedom from contamination, can 
handle any reagent, require no 
change in your methods, and 
never need cleaning. Volumes? 
From microliters to deciliters. 
Available in 1, 10, 20 and 50 ml 
sizes. Prices: REPIPETS $47.50, 
Dilutors $89.50. Write for details. 
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WATER DETERMINATIONS 
IN 4 MINUTES! 

Use L/I Aquametry Apparatus to meas- 
ure water content in foods, drugs, or- 
ganics-all materials. Range 1 ppm. to 
100% water without adjustment. 1% 
accuracy over entire range. Price $235. 
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4t LABINDUSTRIES 
1802H Second Street 
Berkeley, California 94710 

WATER DETERMINATIONS 
IN 4 MINUTES! 

Use L/I Aquametry Apparatus to meas- 
ure water content in foods, drugs, or- 
ganics-all materials. Range 1 ppm. to 
100% water without adjustment. 1% 
accuracy over entire range. Price $235. 
* trademark-(REpetitive PIPETS) 

4t LABINDUSTRIES 
1802H Second Street 
Berkeley, California 94710 

WATER DETERMINATIONS 
IN 4 MINUTES! 

Use L/I Aquametry Apparatus to meas- 
ure water content in foods, drugs, or- 
ganics-all materials. Range 1 ppm. to 
100% water without adjustment. 1% 
accuracy over entire range. Price $235. 
* trademark-(REpetitive PIPETS) 

4t LABINDUSTRIES 
1802H Second Street 
Berkeley, California 94710 

The purpose of the article in question 
was to describe a significant change of 
opinion among persons who occupy in- 
fluential positions in the federal gov- 
ernment's dealings with the scientific 
community. I believe it is desirable for 
scientists to be informed of such 
changes, and I also believe it is im- 
portant for them to recognize a distinc- 
tion between description and advocacy. 

-D.S.G. 

Exporting Ph.D's: 

Is It Profitable? 

If the process of growing brains were 
put into the same category as a tree 
crop such as nuts or oranges, I think 
we would find that the export side of 
the industry, properly planned and 
managed, would have an attractive eco- 
nomic potential for a number of under- 
developed countries. These overpopu- 
lated areas traditionally seek new 
industries which use lots of labor, very 
little land, and which can cater to the 
export market. The education industry 
meets all three criteria. An educational 
institution is extremely labor intensive, 
with perhaps 80 percent of the total 
costs going directly into payroll while 
the remaining 20 percent stimulates 
rather directly such labor intensive in- 
dustries as building and publishing. As 
for the exportability of the products, 
markets seem to be expanding in Eu- 
rope and North America for mathema- 
ticians, scientists, engineers, and med- 
ical personnel. Unlike nuts or oranges, 
we have to consider the desires of the 
product-whether or not significant 
numbers of degree holders wish to be 
exported. Ample evidence indicates they 
do. 

By producing such educational prod- 
ucts for both domestic consumption and 
export, the country could benefit from 
a good return on its investment in the 
export side of the industry, and from 
economies of scale, that is, cheaper 
unit costs on the domestic side. To esti- 
mate a proper return on the invest- 
ment, an accountant would use much 
the same procedures as he does for a 
tree crop. He would include in the cost 
everything which the family and the 
community spend on a young person be- 
tween the completion of compulsory 
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crop insurance (for those students that 
fall by the wayside), for income tax 
foregone (had the young man started 
working in his early teens), and so 
forth. 

A rough calculation indicates that it 
might cost about $4000 to produce a 
Ph.D., f.o.b., at the international air- 
port in Taipei or Bombay. Given suit- 
able employment in the United States, 
it ought to be easy for him to pay 
back the $4000 plus interest and profit 
at a rate of at least $500 to $750 a year 
within 10 years. 

It would not be surprising to dis- 
cover that most of the students already 
send home this much money without 
any compulsion. Perhaps the problem 
is that they pay it all to the family, 
ignoring the government's investment. 
In a properly managed education-for- 
export industry the returns on the in- 
vestment could be allocated rationally. 
And the employer of our Ph.D. might 
be persuaded to contribute. 

If returns on investments were very 
good, foreign capital might wish to in- 
vest in the education-for-export indus- 
try. Parents of potential exportees would 
be willing to invest more of their own 
money in their advanced education. 
Such investors would then worry lest 
their products could not be exported, 
and, like surplus oranges, rot. The main 
problem is not that a brain drain is 
innately uneconomic for the underde- 
veloped country, but that it is uneco- 
nomic if badly managed. 

The complaints most frequently heard 
relate to the exportation of brains 
which are not surplus to domestic re- 
quirements, a serious form of bad man- 
agement. Just how uneconomic this is 
can be comprehended by considering 
the cost of an imported expert. To re- 
place an essential Ph.D. in Taiwan or 
India, earning about $1000 to $3000 
a year, by an expert from the United 
Nations, might cost about $25,000 a 
year in terms of salary, travel, al- 
lowances, and U.N. overhead. (Much 
of this amount would come ultimately 
from the developed countries which 
contribute heavily to the U.N.) Some 
other foreigner might be found who 
would cost less. 

If our essential Ph.D. who emigrates 
is not replaced and, as a result, a power 
plant cannot operate or the Prime Min- 
ister gets bad advice, the economic loss 
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is not replaced and, as a result, a power 
plant cannot operate or the Prime Min- 
ister gets bad advice, the economic loss 
would be much greater than the cost of 
his replacement; exactly how great we 
have no way of knowing. 

Too much discussion on the eco- 
nomics of the brain drain seems to 
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SYNTHESIS 

NITROETHANE USE 
IN SYNTHESIS 

Condensation with Aldehydes or Ketones 
C2Hs-C-C2Hs + CH3CH2NO2 base 

I 
O OH 

C2Hs-C-C2Hs 

HCNO2 
I 
CH3 

C6HsCHO + CH3CH2NO2 base 
OH NO2 
I I 

C6Hs-CH-CHCH3 
(I) 

OH NH2 
I I 

I (H) C6Hs-CH-CHCH3 
NO2 

I + C6HsCI C6Hs-CH-CHCH3 
>4 I 

C6H4CI 
C6HsCHO + CH3CH2NO2 amine 

NO2 

C6HsCH = C-CH3 
(11) 

II (H) C6HsCH2-C-CH3 H+ 

NOH 
C6H5CH2-C-CH3 

1| 11~0 
II (H) C6HsCH2CHCH3 (H) 

NO2 
C6H5CH2CHCH3 

NH2 
2 Mannich Base Formation 

CH3CH2NO2 + HCHO + R'NH2 

CH3CH-CH2-NHR' + CH3C(CH2-NHR')2 I I 
NO2 NO2 

3 Phenylation on the Alpha-Carbon 

(CH3CH-NO2)- (C6Hs)21+ DMF 

CH3-CH-C6Hs 

NO2 
Properties of Nitroethane: 

Molecular weight ....................... 75.07 I - Freezing point ....................... -90? C 
II Boiling point at 760 torr ........... 114.00 C 

Specific gravity at 20/200 C ...... ........1.052 
Viscosity at 250 C ....................0.668 cp I Solubility in water at 200 C .........4.5% by vol. 

I Solubility parameter . .................... 11.1 

?=,~J mmmmmmmmmmm__________ 
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Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ion Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: DEAE-, 
CM- and SE-Sephadex. Since 
their introduction they have been 
used extensively, particularly in 
the biochemical and clinical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 
esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility for your 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 

., g/ml HFruse m 1ho%T 25 37A 
?O10r - Hexose mono phosphates Fru1,-P2%T2037A .exoseFmesa I I 100 
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Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers (Bead Form) 

Type Grade lonic Capacity Bed Volume' 
Form (meq/g) (ml/g) 

DEAE- 
Sephadex A-25 40-120# ClI 3.5 ? 0.5 5-9 
DEAE- 
Sephadex A-50 40-120z Cl- 3.5 ?0.5 25-33 

Cation Exchangers (Bead Form) 

Type Grade lonic Capacity Bed Volume2 
__Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/ Na' 4.5 ? 0.5 6-10 
CM- 
Sephadex C-50 40-120g Na' 4.5 ? 0:5 32-40 
SE- 
Sephadex C-25 40-120/z Na+ 2.3 ? 0.3 5-9 
SE- 
Sephadex C-50 40-120g Na' 2.3 ? 0.3 30-38 

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

For additional technical information, including 
booklet on Sephadex Ion Exchangers, write to: 

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

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

See us at the Federation Meeting 
Booths 63, 64, 79, and 81 
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Form (meq/g) (ml/g) 

DEAE- 
Sephadex A-25 40-120# ClI 3.5 ? 0.5 5-9 
DEAE- 
Sephadex A-50 40-120z Cl- 3.5 ?0.5 25-33 

Cation Exchangers (Bead Form) 

Type Grade lonic Capacity Bed Volume2 
__Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/ Na' 4.5 ? 0.5 6-10 
CM- 
Sephadex C-50 40-120g Na' 4.5 ? 0:5 32-40 
SE- 
Sephadex C-25 40-120/z Na+ 2.3 ? 0.3 5-9 
SE- 
Sephadex C-50 40-120g Na' 2.3 ? 0.3 30-38 

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

For additional technical information, including 
booklet on Sephadex Ion Exchangers, write to: 

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

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

See us at the Federation Meeting 
Booths 63, 64, 79, and 81 
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have been devoted to attempting to 
show that the brain drain either is, or 
is not, an economic loss to the under- 
developed country, or is, or is not, 
moral. Too little is related to how a 
brain flow could be arranged to benefit 
all parties concerned. This is a subject 
worthy of our ingenuity. Such inge- 
nuIty on the part of the Turkish govern- 
ment converted its labor, which was 
being drawn to Germany, from an in- 
significant source of foreign exchange 
to a very important one (1). In 1965 
remittances were slightly less than Tur- 
key's second ranking commodity export 
-tobacco-and slightly more than the 
third-nuts. 

ALICE W. SHURCLIFF 

1661 Crescent Place, NW, 
Washington, D.C. 20009 

Reference 

1. R. H. Eldridge, Middle East J. 20, 296 (1966). 

Captain Levy and the Army System 

The review of the court-martial of 
Captain Levy ("News and Comment," 
9 June, p. 1346) deals fairly with the 
matter of ethics but leaves open for 
discussion the eternal question of ac- 
cepting responsibility for the ultimate 
use that is made of one's research, 
teaching, or other activities. What is 
glossed over too lightly is the question 
of whether the "system over which he 
had no control" not only had the "pow- 
er to put him in jail," but actually 
went out of its way to do so. 

During my years of army service I 
learned that the military had several 
methods of protecting itself against 
unusual individuals who would not 
fit into the system. The simplest was 
not to take them in the first place. The 
most common was to assign the non- 
conformist to some remote installation 
or to unpleasant duties. Finally, there 
was the administrative discharge for 
the unpleasant character who kept get- 
ting into minor difficulties with au- 
thority or simply would not adapt to 
military life. 

In the case of Howard Levy, it ap- 
pears that the United States Army chose 
to ignore the usual courses of action 
and deliberately placed the Captain in 
a position where he would quite obvi- 
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and deliberately placed the Captain in 
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tary law and would be subject to prose- 
cution. 

Although the court material was 
conducted properly, the entire episode 
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not only restricted his rights as an in- 
dividual but cast a cloud over the 
rights of all of us under the First 
Amendment. Certainly the spectacle of 
placing Doctor Levy in handcuffs can 
only serve to reinforce the impression 
that a special case was being made in 
order to intimidate others who might 
think of questioning our current poli- 
cies in either foreign or domestic af- 
fairs. 

It is impossible to believe that Levy 
as an individual poses a threat to the 
security of our country. If we were 
not so actively involved in protecting 
the rights of nations around the world, 
Doctor Levy would not be in a posi- 
tion where his individual rights would 
be endangered. If it is impossible to 
fulfill our international commitments 
without restricting our basic freedoms 
at home, perhaps it is time to re- 
consider these commitments. In a de- 
mocracy it is not the function of the 
military to enforce adherence to cer- 
tain political beliefs. 

LAWRENCE BERGNER 
School of Public Health and 
Administrative Medicine, Columbia 
University, 21 Audubon Avenue, 
New York 10032 

Langer closes her report with the 
following statement: 

The most unsettling thing about Howard 
Levy's trial was the fact that a system 
over which he had no control, whose pur- 
poses were not his purposes, and whose 
values were not his values had sufficient 
power to put him in jail for committing 
crimes that to him were the opposite of 
crimes. 

Is Langer suggesting that the only type 
of trial that she would not find "un- 
settling" is one in which the defendant 
admits that he has committed a crime 
or in which he accepts the purposes 
and values of the system that is trying 
him? If so, how does she feel about 
the Nuremberg war crimes trials? Since 
the defendants certainly did not con- 
sider it a crime to murder millions of 
human beings, and even more certainly 
did not accept the purposes and values 
of the victorious powers, there pre- 
sumably was little basis for a trial by 
her criteria. 

With all due respect for Captain 
Levy's opinions, surely even the most 
democratic society cannot be expected 
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With all due respect for Captain 
Levy's opinions, surely even the most 
democratic society cannot be expected 
to let each individual decide for him- 
self what constitutes a crime. 
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We leave you with this thought... 

Keep us in mind for a growing line of modules to 
meet your current and future needs. For exam- 
ple, the ND-525 High Resolution Preamplifier; 
ND-526 Bias Power Supply; and the ND-524 
LARC Linear Amplifier-designed to provide 
the linear amplification and R.C. pulse shaping 
required in high-resolution, multi-channel 
analysis. 
Keep us in mind, too, for bins, power supplies, 
preamp-amp-discriminator combinations, sin- 

gle channel analyzer and mixer/rejector mod- 
ules. All of them work perfectly with Nuclear 
Data analyzers (and others as well) and all are 
built to AEC specifications. But perhaps most 
important-these modules meet the high stan- 
dards of craftsmanship researchers expect from 
Nuclear Data. 
Good reasons, we suggest, to hold the thought: 
Nuclear Data for compatible nuclear instrument 
modules. (More details? Just write us.) 

Compatible 
NIM modules 

for your Nuclear 

Data Analyzers 

NUCLEAR DATA INC 
120 West Golf Road. Palatine, Illinois 60067 
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For the 
medical student 
Dnly the best 

is good enough. 
Leading medical schools have long 
recognized the Leitz SM as 
an ideal microscope for medical 
studies. Over a century of 
ricroscope design leadership has 
contributed to this popularity. 

The SM welcomes comparison and 
boasts many conveniences 
and refinements. 

* Single-knob coarse/fine 
focusing adjustment that never 
requires lubrication 

* Spring-protected 
high-power objectives 
* Wide-range magnification, 
35 to 1250x 

* Monocular, binocular, or 
trinocular bodies that rotate 360? 

* Anti-reflective coating throughout 
* Mechanical stage for both 
standard and 3" x 2" slides, coaxial 
or separate motion 

* Periplanatic, wide-field eyepieces 

* Cool, low-voltage, high-intensity 
substage lamp 

* Contour-fitted carrying case 

...and many other advantages that 
only the Leitz SM can offer. 

P ~eLtz ___?For further information 
on Leitz Medical Micro- 

scopes, write for Catalog No. 51,2D-SM. 
E. Leitz, Inc., 468 Park Ave. South, 
New York, N.Y. 10016 
667~? 
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AMERICAN ASSOCIATION FOR 

THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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Clinical Investigator, Patient, Pharmaceutical 
Industry, and Federal Agencies 

There has always been need for a responsible relation among clinical 
investigators, patients, federal government, and the pharmaceutical in- 
dustry. 

Two questions of special concern are, (i) how the environment can 
be improved to provide better clinical evaluation of drugs, and (ii) how 
the patient and investigator can be protected against the many hazards 
inherent in such experiments. These questions were the concern of a 
conference held in Bethesda, Maryland, on 27 August 1966 and reported 
in the June 1967 issue of the American Journal of Cardiology. Some 
highlights follow. 

Where feasible, the research project should be approved by an ap- 
propriate panel of peers before it begins, but such approval does not 
lessen or limit the responsibility of the investigator, or the rights of the 
participants. Consent is not implied and, therefore, must be explicit and 
specific if (i) the physican employs original, untested, or experimental 
substances, procedures or dosages; (ii) new substances or procedures are 
being investigated; or (iii) there is no obvious or justifiable benefit to 
the patient. 

The investigator must keep adequate records, with safeguards such as 
coding of names, to protect the privacy of the patient. Timely submis- 
sion of adequate reports to sponsors is mandatory. Records should 
be retained for the period required by law and should be available for 
review by legally authorized agents. 

For mutual protection, the pharmaceutical manufacturers should pro- 
vide either the cost of liability insurance or indemnification of the in- 
vestigator for any damages incurred from alleged claims of injury due 
to the investigation. 

For its part, industry must continue to move beyond the present 
standards of demonstrated "safety" and "efficiency" toward a basic 
understanding of drug interactions in human beings. Animal testing 
procedures should be improved so that they become more predictive of 
safety and effectiveness in man, to cut down on extensive, costly studies 
of dubious value. 

The Food and Drug Administration is urged to continue to allow 
close association by industry and FDA technical people on specific 
drug problems, because only in this manner will new therapeutic agents 
be rapidly and efficiently evaluated. The FDA should keep the public 
informed through the usual news media, but should explore the pos- 
sibility that some statements of policy or actions be released initially only 
to the medical and scientific press. This would avoid public condemna- 
tion of drugs, too often based on ignorance fostered by sensational news 
reporting. The FDA should try to keep the public aware that progress 
in medicine requires that some inherent risks be taken. 

Responsible individuals should work actively toward broad under- 
standing of the importance of preserving the present overall patent 
system in the drug field. It has been a major stimulus to the drug-research 
effort. There needs to be liberalization of the government patent policy 
on developments occurring in projects financed, in part, by government 
grants, and active encouragement of scientific collaboration among 
pharmaceutical company, government, and academic scientists toward 
a speedup of drug development. A great industry must not be allowed 
to languish because of past mistakes and their correction by punitive 
actions.-IRVINE H. PAGE, Cleveland Clinic 
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to the medical and scientific press. This would avoid public condemna- 
tion of drugs, too often based on ignorance fostered by sensational news 
reporting. The FDA should try to keep the public aware that progress 
in medicine requires that some inherent risks be taken. 

Responsible individuals should work actively toward broad under- 
standing of the importance of preserving the present overall patent 
system in the drug field. It has been a major stimulus to the drug-research 
effort. There needs to be liberalization of the government patent policy 
on developments occurring in projects financed, in part, by government 
grants, and active encouragement of scientific collaboration among 
pharmaceutical company, government, and academic scientists toward 
a speedup of drug development. A great industry must not be allowed 
to languish because of past mistakes and their correction by punitive 
actions.-IRVINE H. PAGE, Cleveland Clinic 
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Regarding the consequences of sav- 
ing lives of people with various geneti- 
cally determined defects which then run 
the possibility of being passed on to 
posterity, Peter Medawar (National In- 
stitute for Medical Research, London) 
was optimistic in believing that prog- 
ress in medicine was sufficiently speedy 
to compensate for the enzymatic and 
genetic defects that are capable of be- 
ing perpetuated. 

Thomas Starzl (University of Colo- 
rado, Denver) urged prompt reporting 
of bad results and failure in the trans- 
plantation of organs, no matter how 
awkward or embarrassing such confes- 
sions might be. Such information could 
forestall repetition of mistakes by oth- 
ers. 

Rene Dubos (Rockefeller) saw some 
incongruity in allowing free range for 
physicians and scientists to limit their 
research to what personally happens to 
interest them while many health prob- 
lems of serious public importance are 
being ignored. Dubos cited as two re- 
cent examples the long-term effects of 
pesticides as first popularized by Rach- 
el Carson and the safety of automobiles 
questioned by Ralph Nader. Dubos 
doubted that either of these fields would 
be popular research ventures for young 
scientists in spite of the importance 
of these subjects as acknowledged 
through a series of congressional in- 

vestigations. 
The Honorable Warren E. Burger 

(Judge of the United States Court of 
Appeals, Washington, D.C.) emphasized 
the tendency of the law to lag be- 
hind public consensus. The judge urged 
physicians and scientists to take more 
initiative in keeping the public informed 
of advances in knowledge which justify 
changes in the law. 

MARSEILLE SPETZ, M.D. 
P.O. Box 4682 
Sacramento, California 95825 
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dishes, capsules and plates for laboratory 
evaporation. These pieces have been created 
to match the exacting requirements of work- 
ing chemists who require especially high 
quality, uniformity and reliability. Standard 
items include flat bottomed dishes, such as 
the #160 capsules, #182 casseroles, #431 
and #470 dishes. A wide variety of shallow, 
curved bottom dishes are also available. 
These include the #430 regular evaporation 
dishes, #170 capsules, #180, #181, #190 
casseroles, and the #440 and #450 dishes. 
For dry organic precipitates by evaporation 
and absorption, the #760 porous plate is 
offered. A complete selection of Coors lab- 
oratory evaporation equipment is immediate- 
ly available through your laboratory dealer. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF DEPENDABILITY 

COORS 
U.S.A. 

COORS PORCELAIN COMPANY,GOLDEN, COLORADO 
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August 

6-9. Heat Transfer, 10th conf., Seattle, 
Wash. (ASME, 345 E. 47 St., New York 
10017) 

7-9. Cryobiology, 4th annual mtg., 
Washington, D.C. (V. P. Perry, Tissue 
Bank, NMRI-NNMC, Bethesda, Md. 
20014) 

7-11. Engineering of Unconventional 
Protein Production, conf., Santa Barbara, 
Calif. (Engineering Foundation, 345 E. 47 
St., New York 10017) 

7-11. Topological Dynamics, symp., 
Fort Collins, Colo. (J. Auslander, Dept. 
of Mathematics, Univ. of Maryland, Col- 
lege Park 20740) 

9-11. Applications of X-Ray Analysis, 
16th annual conf., Denver, Colo. (J. B. 
Newkirk, Metallurgy Div., Univ. of Den- 
ver, Colo. 80210) 

10-12. Lessons from Revolution, symp., 
San Francisco, Calif. (W. J. Monihan, 
Univ. of San Francisco, San Francisco 
94117) 

13-16. Soil Conservation Soc. of Amer- 
ica, 22nd annual meeting, Des Moines, 
Iowa. (7515 NE Ankeny Rd., Ankeny, 
Iowa 50021) 

13-17. Energy Conversion Engineering, 
2nd conf., Miami Beach, Fla. (ASME, 345 
E. 47 St., New York 10017) 

14-16. Astrodynamics, Guidance, and 
Control, conf., Huntsville, Ala. (American 
Inst. of Aeronautics and Astronautics, 
1290 Sixth Ave., New York 10019) 

14-17. National Medical Assoc., St. 
Louis, Mo. (S. C. Smith, 520 W St., NW, 
Washington, D.C. 20001) 

15-18. American Dietetic Assoc., Chi- 
cago, Ill. (R. M. Yakel, ADA, 620 N. 
Michigan Ave., Chicago) 

20-23. American Phytopathological Soc., 
Washington, D.C. (J. P. Fulton, Dept. of 
Plant Pathology, Univ. of Arkansas, Fay- 
etteville 72701) 

20-25. American Crystallographic As- 
soc., Minneapolis, Minn. (T. Zoltai, Dept. 
of Geology and Geophysics, Univ. of 
Minnesota, Minneapolis 55455) 

20-25. American Soc. of Parasitologists, 
42nd annual mtg., Tucson, Ariz. (D. V. 
Moore, Univ. of Texas, Southwest Medical 
School, Dallas 75235) 

21-23. Cryogenic Engineering, conf., 
Palo Alto, Calif. (K. D. Timmerhaus, c/o 
Engineering Center, AD 1-25, Univ. of 
Colorado, Boulder) 

21-25. American Assoc. of Clinical 
Chemists, 18th annual mtg., Philadelphia, 
Pa. (M. E. Rylan, 318 Rodman Ave., 
Jenkintown, Pa. 19046) 

21-25. Complex Problem Solving, conf., 
Andover, N.H. (S. S. Cole, Engineering 
Foundation, 345 E. 47 St., New York 
10017) 

21-25. Poultry Science Assoc., 56th an- 
nual mtg., Durham, N.H. (C. B. Ryan, 
c/o Texas A&M Univ., College Station 
77843) 

23-25. Estuarine Pollution, natl. symp., 
Stanford, Calif. (R. M. Kennedy, Ken- 
nedy Engineers, 604 Mission St., San Fran- 
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But this one is. 
It's unique. It's the completely new Bendix? MA-1. It gives you both fast 
scan and high sensitivity. (How's that possible? It uses the new, exclusive, 
bakeable magnetic electron multiplier.) Yours, too: Simultaneous scope and 
recorder readout. 

MA-1 is a complete system. Its 1-to-500 amu operating range permits 
application in both organic and-inorganic research. This means that for 
$10,500, you get a Time of Flight Mass Spectrometer that makes other low- 
cost models seem incomplete. With a 50,000 spectra-per-second oscilloscope 
scan rate. 1.5 seconds to 60 minutes recorder scan time for 2 to 200 amu. 
Resolution greater than 200. Mercury diffusion pump that gives operating 
pressure below 10-5 torr and, with addition of liquid nitrogen trap, to 10-8 
torr. Stability of + 1% per hour on a permanent gas peak. Analyzer assembly 
bakeable to 300?C. 

You'll find MA-1 particularly useful for examining short duration samples. 
Gas chromatograph effluents, for example. Its basic inlet system is suitable 
for direct sampling of volatile liquids and gasses, and for direct coupling to 
gas chromatographs. Electronics? Table-top, integrated, solid state circuits 
for trouble-free performance and easy maintenance. For complete information 
write: The Bendix Corporation, Scientific Instruments Division, 3625 Hauck Road, 
Cincinnati, Ohio 45241. Or phone (513) 772-1600. 
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Pyrometer shows that Tracerlab's 
LTA-600 can ash samples thoroughly 
at temperatures well below 150?C 
-low enough to leave all inorganic 
constituents unaltered. A cold 
plasma of atomic oxygen does the 
ashing, while our accessory pyrom- 
eter keeps you posted on the tem- 
perature. 

This low-temperature dry asher 
permits more accurate quantitative 
elemental and structural analyses of 
plant and animal tissues, bones, 
coal, oil well cores, polymers, and 
radioactive materials. Prepares pure 
samples for atomic adsorption spec- 
trophotometry, mass spectrometry, 
emission spectroscopy, X-ray diffrac- 
tion, and electron microscopy. 
Send for literature on equipment, 
techniques and services. 

Pyrometer shows that Tracerlab's 
LTA-600 can ash samples thoroughly 
at temperatures well below 150?C 
-low enough to leave all inorganic 
constituents unaltered. A cold 
plasma of atomic oxygen does the 
ashing, while our accessory pyrom- 
eter keeps you posted on the tem- 
perature. 

This low-temperature dry asher 
permits more accurate quantitative 
elemental and structural analyses of 
plant and animal tissues, bones, 
coal, oil well cores, polymers, and 
radioactive materials. Prepares pure 
samples for atomic adsorption spec- 
trophotometry, mass spectrometry, 
emission spectroscopy, X-ray diffrac- 
tion, and electron microscopy. 
Send for literature on equipment, 
techniques and services. 

I TRACERLAB 
0 T Division of Laboratory For Electronics, Inc. 

2030 WRIGHT AVENUE, RICHMOND, CALIFORNIA 

I TRACERLAB 
0 T Division of Laboratory For Electronics, Inc. 

2030 WRIGHT AVENUE, RICHMOND, CALIFORNIA 

Univ. of New Mexico, P.O. Box 188, Uni- 
versity Station, Albuquerque 87106) 

23-26. American Physiological Soc., 
fall mtg., Washington, D.C. (Executive 
Secretary, 9650 Wisconsin Ave., Bethesda, 
Md.) 

24-26. Phytochemical Soc. of Amer- 
ica, annual mtg., Madison, Wis. (T. J. 
Mabry, Univ. of Texas, Austin 78712) 

25-1. American Soc. for Pharmacology 
and Experimental Therapeutics, fall mtg., 
Washington, D.C. (Executive Officer, 9650 
Wisconsin Ave., Bethesda, Md.) 

27. American Assoc. of Electromyog- 
raphy and Electrodiagnosis, annual mtg., 
Miami Beach, Florida. (M. K. Newman, 
16861 Wyoming Ave., Detroit, Mich. 
48221) 

27-1. American Congr. of Physical 
Medicine and Rehabilitation, 45th annual 
session, Miami Beach, Fla. (Executive Di- 
rector, 30 N. Michigan Ave., Chicago, Ill.) 

27-1. American Inst. of Biological Sci- 
ences, 18th annual mtg., College Station, 
Tex. (AIBS, 3900 Wisconsin Ave., NW, 
Washington, D.C.) 

Univ. of New Mexico, P.O. Box 188, Uni- 
versity Station, Albuquerque 87106) 

23-26. American Physiological Soc., 
fall mtg., Washington, D.C. (Executive 
Secretary, 9650 Wisconsin Ave., Bethesda, 
Md.) 
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The following societies will meet in 
conjunction with the AIBS. Additional in- 
formation is available from AIBS or from 
the program chairmen listed below. 

American Bryological Soc. (Secretary 
Treasurer, Box 36, S.W. Missouri State 
College, Springfield) 

American Soc. for Horticultural Sci- 
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St. Joseph, Mich. 49085) 
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c/o Ecology Section, Health Physics Div., 
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28-30. Gatlinburg Conf. on Special 
Topics in Nuclear Education and Re- 
search, Gatlinburg, Tenn. (J. E. Mott, Oak 
Ridge Associated Universities, Box 117, 
Oak Ridge, Tenn. 37830) 

28-30. Preparation and Properties of 
Electronic Materials, 9th annual conf., 
New York, N.Y. (L. R. Weisberg, RCA 
Labs., David Sarnoff Research Center, 
Princeton, N.J. 08540) 

28-30. Space Program Issues of the 
70's, conf., Seattle, Wash. (AIAA, Meet- 
ings Manager, 1290 Sixth Ave., New York 
10019) 

28-31. Clay Minerals Soc., 16th natl. 
conf., Golden, Colo. (L. G. Schultz, U.S. 
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ISCO's Model SR Spectroradiometer uses a unique wedge- 
interference filter system which enables the entire 
spectrum from 380 to 1050 nm (mu) to be continuously 
scanned by simply turning a knob. This system elimi- 
nates filter changing and preselected wavelength in- 
crements which obscure narrow wavelength peaks. 

Ranges of either 380 to 750 nm or 380 to 1050 nm are 
available. The first range is well adapted for colori- 
.metry and calculation of tristimulus color values; the 
broader range is recommended for the study of the 
photochemical effect of light on biological systems. 
Other highly desirable features include true cosine 
response, 8 full scale sensitivity ranges, direct reading 
in spectral intensity units, chopped beam optical system, 
and a fiber optic extension head. All readings are trace- 
able to the National Bureau of Standards or National 
Research Council. The Spectroradiometer is equipped 
for both line and battery operation and is completely 
portable. An accessory line or battery operated auto- 
matic recorder will plot a continuous spectral distribu- 
tion versus light intensity curve at preselected times. 
For further information, please request Brochure SR37G. 

INSTRUMENTATION SPECIALITIES COMPANY, INC. 

5624 SEWARD AVE. CABLE ADDRESS: ISCOLAB LINCOLN 
5624LINCOLN, NEBRASKAVE. 

CABLE RE: ICOLAB 
LINCOLN434-8265 LINCOLN, NEBRASKA 68507, U.S.A. * PHONE (402) 434-8265 
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Geological Survey, Bldg. 25, Federal Cen- 
ter, Denver, Colo. 80225) 

28-1. Electron Microscope Soc. of 
America, 25th annual mtg., Chicago, Ill. 
(Executive Director, c/o School of Chemi- 
cal Engineering, Olin Hall, Cornell Univ., 
Ithaca, N.Y. 14850) 

28-2. Alaska Science Conf., 18th, Col- 
lege. (P. Morrison, Inst. of Arctic Biology, 
Univ. of Alaska, College 99735) 

29-31. Association for Computing 
Machinery, 22nd natl. conf., Washington, 
D.C. (T. Willette, Box 6, Annandale, Va. 
22003) 

29-1. Electron Microscopy Soc. of 
America, annual mtg., Chicago, Ill. (A. V. 
Loud, Pathology Dept. College of Physi- 
cians and Surgeons, Columbia Univ., 630 
W. 168 St., New York 10032) 

31-2. American Physical Soc., Seattle, 
Wash. (Executive Secretary, 538 W. 120 
St., New York 10027) 

31-6. American Psychological Assoc., 
annual mtg., Washington, D.C. (APA, 
1200 17th St., NW, Washington 20036) 

International and Foreign Meetings 

August 

6-9. International Union Against the 
Venereal Diseases and the Treponematoses, 
25th general assembly and technical conf., 
Munich, Germany. (G. A. Canaperia, Via 
Salaria 237, Rome, Italy) 

7-12. Computers and Human Develop- 
ment, Kuala Lumpur, Malaysia. (C. C. 
Yoon, Dept. of Mathematics, Univ. of 
Malaya, Kuala Lumpur) 

7-12. Hungarian Soc. of Mechanical 
Engineers, Intern. Spectroscopy Colloq., 
Debrecen, Hungary. (L. Prockl, The So- 
ciety, Szabadsag ter 17, Budapest V, Hun- 
gary) 

7-19. Sedimentology, 7th intern. congr., 
Reading, England, and Edinburgh, Scot- 
land. (Sedimentology Research Lab., Dept. 
of Geology, Univ. of Reading, White- 
knights Park, Reading, Berks., England) 

8-12. Acta Endocrinologia, 6th congr., 
Helsinki, Finland. (B. A. Lamber, Univer- 
sity Central Hospital, Haartmaninkatu 4, 
Helsinki 29) 

9-11. Association of American Feed 
Control Officials, 57th annual, Toronto, 
Canada. (B. Poundstone, Agricultural Ex- 
periment Sta. Bldg., Univ. of Kentucky, 
Lexington 40506) 

10-17. World Congr. of the Deaf, 5th, 
Warsaw, Poland. (Polish Assoc. of the 
Deaf, The Principal Board, 1-3, Jezuicka 
Str., Warsaw 40) 

11-17. Apiculture, 21st intern. congr., 
College Park, Md. (J. I. Hambleton, Univ. 
of Maryland, College Park 20742) 

13-17. Canadian Pharmaceutical Assoc., 
annual mtg., Toronto, Ont., Canada. (175 
College St., Toronto 2B) 

13-19. Social Psychiatry, 2nd intern. 
congr., Amsterdam, Netherlands. (M. S. 
Jones, Intern. Assoc. of Social Psychiatry, 
Dingleton Hospital, Melrose, Scotland) 

14-17. Controlled Fusion and Plasma 
Physics, 2nd European conf., Stockholm, 
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Jones, Intern. Assoc. of Social Psychiatry, 
Dingleton Hospital, Melrose, Scotland) 

14-17. Controlled Fusion and Plasma 
Physics, 2nd European conf., Stockholm, 
Sweden. (Mrs. B. Tirnell, Div. of Plasma 
Physics, The Royal Inst. of Technology, 
Stockholm 70) 

14-18. Australian Spectroscopy, 6th 
conf., Brisbane. (D. James, Univ. of Queens- 
land, St. Lucia, Brisbane, Queensland) 

Sweden. (Mrs. B. Tirnell, Div. of Plasma 
Physics, The Royal Inst. of Technology, 
Stockholm 70) 
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. . smoothly, evenly-the instant they touch the paper. We've been 
aware of your pen frustrations, and we've done something about it... 
our exclusive sapphire-tipped pen. Its fine, clear trace shows every fluc- 
tuation. This pen fills easily, writes 2000-3000 inches per filling and 
requires less than 2 grams of pressure. The ink flow is regulated at all 
writing speeds and positions. 

There's more to a V. O.M. Recorder than a great pen. It has an event 
marker and 5 chart speeds, a zener diode reference supply for continuous 
accuracy, plus high off-balance input impedance. It attaches easily to 
most analytical instruments. It's compact-you place it where you need 
it. Many other built-in features. Models available with the sensitivity 
you need. Write for Catalogs 37-2174 and 37-2194. Better yet, try one 
yourself in a no-obligation demonstration. Bausch & Lomb, Electronics 
Division, 77443 Bausch Street, Rochester, New York 14602. 

BAUSCH & LOMB 
ELECTRONICS DIVISION 

In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto. 
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Operation WHAT? 
Operation GRASP is 

Warner-Chilcott's unique training 
school for customers interested in 
gas chromatography. It stands for 

Gas Review and Applications 
Study Program. 

We've been kidded a lot about the 
name. In fact, we have even 

thought of changing it! 
But customers who have been to 
the school tell us that after we've 
taken them from theory through 

applications, they do have a good 
grasp of gas chromatography and 

Warner-Chilcott's Gas 
Chromatographs. 

Get a good GRASP of gas 
chromatography! The school is free 
(except for transportation) if you buy 

a Warner-Chilcott Gas 
Chromatograph. 

Classes are held on both the East 
and West Coasts. Contact your 

Warner-Chilcott Instruments 
Salesman or write to us directly if 
you would like more information. 

We'll send you a brief course outline 
and descriptive literature. 
Request Data File GC-5. 

See us at ASCC August 21-25 

WARNER-CHILCOTT 
INSTRUMENTS DIVISION 

200 South Garrard Blvd. 
Richmond, California 94804 
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14-18. Operations Research Around 
the World Mtgs., Kyoto and Tokyo, Japan. 
(J. E. Walsh, Systems Development Corp., 
Santa Monica, Calif.) 

14-19. International Federation for 
Medical and Biological Engineering, 7th 
conf., Stockholm, Sweden. (Secretary-Gen- 
eral, The Conference, Stockholm 60) 

14-22. Rehovoth Conf. on Health Prob- 
lems in Developing States, Jerusalem and 
Rehovoth, Israel. (A. Manor, P.O.B. 150, 
Rehovoth) 

16-18. Colloqium on the Gravitational 
N-Body Problem, Paris, France. (G. M. 
Clemence, Yale Univ. Observatory, Box 
2023, Yale Station, New Haven, Conn. 
06520) 

16-23. International Assoc. of Scientific 
Hydrology, symp. on computation of 
maximum floods, Leningrad, U.S.S.R. 
(World Meteorological Organization, 41, 
av. Giuseppe Motta, Geneva, Switzerland) 

19-25. International Union of Biochem- 
istry, 7th intern. congr., Tokyo, Japan. 
(Secretariat, c/o Dept. of Chemical 
Pathology, Guys Hospital Medical School, 
London S.E.1, England) 

19-26. International Geological Congr., 
23rd, Prague, Czechoslovakia. (M. A. Du- 
dek, Ustredni Ustav geologicky, Malostran- 
ske nam. 19, Prague 1, Czechoslovakia) 

20-23. American Soc. of Agricultural 
Engineering, Quebec City, Canada. (M. Y. 
Chartier, Faculte d'Agriculture, Univ. 
Laval, Cite Universitaire, Quebec 10') 

20-24. Society for Industrial Micro- 
biology, annual mtg., London, Ont., Can- 
ada. (S. Rich, Dept. of Plant Pathology 
and Botany, Connecticut Agricultural Ex- 
periment Station, P.O. Box 1106, New 
Haven 06504) 

20-24. Biological Photographic Assoc., 
37th annual mtg., Toronto, Ont., Can- 
ada. (S. Klosevych, Terminal A, P.O. Box 
33, Ottawa 2, Ont.) 

20-25. Biometrics, 6th intern. conf., 
Sydney, Australia. (H. L. Leroy, Labora- 
tory for Biometrik and Populationsgenstik, 
EIDG. Tech. Hochschule, Zurich, Switzer- 
land) 

21-24. Entomological Soc. of Canada, 
Ste. Anne de Bellevue, P.Q., Canada. (R. 
Blais, Forest Entomology and Pathology 
Laboratory, P.O. Box 35, Sillery, P.Q.) 

21-24. World Meeting on Medical Law, 
Ghent, Belgium. (R. Dierkens, Apotheek- 
straat 5, Ghent) 

21-25. Microscopy, 14th intern. symp., 
Cambridge, England. (Mrs. S. Graft, 
MICRO-67, McCrone Research Inst., 451 
E. 31 St., Chicago, Ill. 60616) 

21-26. Psychotherapy, 7th intern. congr., 
Wiesbaden, Germany. (Secretary General, 
Westfalisches Landfskrankenhaus, 483 
Gutersloh, Germany) 

21-2. New Theories in Medical Prac- 
tice, intern. congr., Merano, Italy. (W. 
Grune, Kongressbtiro der Bundesarztekam- 
mer Haedenkampstr. 1, 5000 Koln-Lin- 
denthal, Germany) 

22-25. Institute of Management Sci- 
ences, 14th annual intern. mtg., Mexico 
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22-25. Institute of Management Sci- 
ences, 14th annual intern. mtg., Mexico 
City, Mexico. (C. Gibson, Ford Founda- 
tion, Reforma 243-7 Piso, Mexico 5, D.F.) 
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and... increases 
teaching efficiency 
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leled versatility in teaching and research sit- 
uations in any of the biological sciences. 
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Instrumentation for Research & Education 

Box 14013 * 6030 England Street * Houston, Texas 77021 i 

*Physiograph is a trademark of E & M Instrument Co., Inc. 

14 JULY 1967 

J - - I 7 ?r --------?I --r 1 -111 

I 

231 



WFIlTr B EHiE 

SBUKPE iJr u T19 

The answer depends on your needs and not on 
an attempt to dimensionalize sensation. That is, 
do you want it small, medium or large? Mini- 
freezer solves the small requirement. An island 
of cold in a tiny container, Minifreezer is a con- 
trollecl temperature chamber that can be used 

anywhere to save time, effort, money and space. 

Consider the advantages of having a self-con- 
tained freezer that will take the temperature as 
low as -55'C and yet is about the size of a 
standard thermos bottle. No trips to a big freezer 

- quick freezing of samples where they are 

gathered - environmental testing - storage 
you name it. Capacities range from 80 ml to 1500 
ml ancl you can control the temperature set point 
ci rectly. 

If the dimension of cold for your needs runs 
around the size of a cocktail shaker, you ought 
to see the Minifreezer. Catalogs on requlest. Cock- 

tails, if you are brave enough to ask for a 
demonstration. 
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"SCIENCE" 
BINBDRS 

Keep your copies of SCIENCE always available 
for quick, easy reference in this attractive, prac- 
tical binder. Simply snap the magazine in or out 
in a few seconds-no punching or mutilating. 
It opens FLAT-for easy reference and read- 
ability. Sturdily constructed, this maroon buck- 
ram binder stamped in gold leaf will make a 
fine addition to your library. 

SCIENCE Binders hold one three-month volume 
of SCIENCE. They have a 31?-inch back and 13 
flat fasteners. $3.75 each. Four binders, $14.00. 

For orders outside the United States add 50S 
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The Bering 

Land Bridge 
Edited by 

DAVID M. HOPKINS 

The data of geology, oceanography, 
paleontology, plant geography, and 

anthropology are brought together in 
one volume to focus on the problems 
and lessons of Beringia. The book is 
based on a symposium held at the 7th 
INQUA Congress at Boulder, Colo- 
rado, in 1965, and includes papers by 
American, Russian, Icelandic, Ger- 
man, English, and Canadian special- 
ists. The editor has prepared an exten- 
sive synthesis of the information pre- 
sented. Illustrated. $18.50 

Order from your bookstore, please 

STANFORD UNIVERSITY PRESS 
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Early Cultures and Human Ecology in 
South Coastal Guatemala. Michael D. 
Coe and Kent V. Flannery. Smithsonian 
Press, Washington, D.C., 1967 (order 
from Superintendent of Documents, 
Washington, D.C.). 179 pp. Illus. Plates. 
$3.50. Smithsonian Contributions to An- 
thropology, vol. 3. 

The Earth Beneath the Continents. A 
volume of geophysical studies in honor 
of Merle A. Tuve. Johns S. Steinhart 
and T. Jefferson Smith, Eds. American 
Geophysical Union, Washington, D.C., 
1966. 683 pp. Illus. $16.50. Forty-three 
papers. 

Essentials of Learning: An Overview 
for Students of Education. Robert M. W. 
Travers. Macmillan, New York, ed. 2, 
1967. 574 pp. Illus. $7.95. 

Estuary and Coastline Hydrodynamics. 
Arthur T. Ippen. McGraw-Hill, New York, 
1966. 762 pp. Illus. $28.50. 

Famine-1975! America's Decision: 
Who Will Survive? William Paddock and 
Paul Paddock. Little, Brown, Boston, 1967. 
286 pp. Illus. $6.50. 

Ferns. Robert H. Mohlenbrock. Feffer 
and Simons, London; Southern Illinois 
Univ. Press, Carbondale, 1967. 207 pp. 
Illus. $8. The Illustrated Flora of Illinois 
Series. 

Field Theoretical Methods in Many- 
Body Systems. D. A. Kirzhnits. Trans- 
lated from the Russian edition (1963) by 
A. J. Meadows. D. M. Brink, Ed. Per- 
gamon, New York, 1967. 410 pp. Illus. 
$17. 

Forest Hydrology. Proceedings of a Na- 
tional Science Foundation Advanced Sci- 
ence Seminar (University Park, Pa.), Aug- 
ust-September 1965. William E. Sopper 
and Howard W. Lull, Eds. Pergamon, 
New York, 1967. 829 pp. Illus. $45. 
Eighty-five papers. 

Geography and Manufacturing. Gun- 
nar Alexandersson. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1967. 160 pp. Illus. 
Paper, $1.95. Foundations of Economic 
Geography Series. 

Greater London: An Industrial Geog- 
raphy. J. E. Martin. Univ. of Chicago 
Press, Chicago, 1967. 304 pp. Illus. $6. 

Guide to the NMR Empirical Method: 
A Workbook. Roy H. Bible, Jr. Plenum 
Press, New York, 1967. 317 pp. Illus. 
$9.50. 

Handbook of Chemistry. Compiled and 
edited by Norbert Adolph Lange and 
Gordon M. Forker. McGraw-Hill, New 
York, ed. 10, 1967. 2015 pp. Illus. $12. 

Health-Seekers in the Southwest, 1817- 
1900. Billy M. Jones. Univ. of Oklahoma 
Press, Norman, 1967. 268 pp. Illus. $5.95. 

Heteroatom Ring Systems and Poly- 
mers. H. R. Allcock. Academic Press, 
New York, 1967. 413 pp. Illus. $16.50. 

The Imperial Order. Robert G. Wes- 
son. Univ. of California Press, Berkeley, 
1967. 561 pp. $10. 

Inborn Disorders of Sphingolipid Me- 
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Volk, Eds. Pergamon, New York, 1967. 
529 pp. Illus. $20. Thirty-four papers. 

Inorganic Hydrides. B. L. Shaw. Perga- 
mon, New York, 1967. 152 pp. Illus. 
Paper, $3.75; cloth, $6. Commonwealth 
and International Library. 

Institution and Outcome: A Compara- 
tive Study of Psychiatric Hospitals. Leon- 
ard P. Ullmann. Pergamon, New York, 
1967. 213 pp. Illus. $7.50. 

Instrumentation in the Chemical and 
Petroleum Industries. vol. 3. Proceedings 
of the Seventh National Chemical and 
Petroleum Instrumentation Symposium 
(San Francisco), May 1966. John T. 
Ward, Ed. Plenum Press, New York, 1967. 
205 pp. Illus. $12. Twenty-two papers. 

Introduction to Radio Astronomy. Rog- 
er C. Jennison. Philosophical Library, 
New York, 1967. 168 pp. Illus. $4.75. 

Introduction to Semimicro Qualitative 
Analysis. C. H. Sorum. Prentice-Hall, 
Englewood Cliffs, N.J., ed. 4, 1967. 287 
pp. Illus. $4.95. Prentice-Hall Chemistry 
Series. 

Introduction to the Special Theory of 
Relativity. Claude Kacser. Prentice-Hall, 
Englewood Cliffs, N.J., 1967. 237 pp. 
Illus. Paper, $2.60. 

Les Isotopes a l'Usage du Medecin 
Practicien. Andre G. Frere. Editions Ars- 
cia, Bruxelles; Librairie Maloine, Paris, 
1966. 159 pp. Illus. 

Liquid-Phase Oxidation of Hydrocar- 
bons. Nikolai Markovich Emanuel, Ev- 
genii Timofeevich Denisov, and Zinaida 
Kushelevna Maizus. Translated from the 
Russian edition (Moscow, 1965) by B. J. 
Hazzard. Plenum Press, New York, 1967. 
364 pp. Illus. $22.50. 

The Living Stream: Evolution and 
Man. Sir Alister Hardy. Harper and Row, 
New York, 1967. 292 pp. Illus. $6.95. 

Manly-Body Description of Nuclear 
Structure and Reactions. Course 36, Inter- 
national School of Physics "Enrico Fer- 
mi." C. Bloch, Ed. Academic Press, New 
York, 1966. 607 pp. Illus. $26.50. 
Twenty-three papers. 

Measuring the Southern Forest. Thom- 
as D. Keister, Ed. Louisiana State Univ. 
Press, Baton Rouge, 1967. 196 pp. Illus. 
$5. Twelve papers. 

Mental Illness and Social Processes. 
Thomas J. Scheff, Ed. Harper and Row, 
New York, 1967. 336 pp. Illus. Paper, 
$3.95. Readers in Social Problems Series. 
Twenty papers. 

Metallurgical Thermochemistry. O. Ku- 
baschewski, E. LL. Evans, and C. B. Al- 
cock. Pergamon, New York, ed. 4, 1967. 
515 pp. Illus. $11.75. International Series 
of Monographs in Metal Physics and Phys- 
ical Metallurgy, vol. 1. 

Methods in Computational Physics: Ad- 
vances in Research and Applications. 
vol. 7, Astrophysics. Berni Alder, Sidney 
Fernbach; and Manuel Rotenberg, Eds. 
Academic Press, New York, 1967. 276 
pp. Illus. $14.50. Five papers. 

More Spectroscopic Problems in Or- 
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vol. 7, Astrophysics. Berni Alder, Sidney 
Fernbach; and Manuel Rotenberg, Eds. 
Academic Press, New York, 1967. 276 
pp. Illus. $14.50. Five papers. 

More Spectroscopic Problems in Or- 
ganic Chemistry. Archibald J. Baker, 
Geoffrey Eglinton, Frank J. Preston, and 
Thomas Cairns. Heyden, London, 1967. 
Unpaged. Illus. Paper, $4. Spectroscopy 
in Education Series. 

Morne-Paysan: Peasant Village in Mar- 
tinique. Michael M. Horowitz. Holt, Rine- 
hart and Winston, New York, 1967. 126 
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Borden's reagents 
are the finest made. 

Here's one: 

(We have 299 more.) 
Among the 300 reagents of Borden Chem- 
ical's Dajac Laboratories, you will find not 
only INT, but also Blue Tetrazolium (BT?), 
Nitro BT? and TNBT. All of these Dajac 
reagents are the recognized leaders for 
purity and reliable results in their field. 

Free Catalog: For complete in- . 
formation on these compounds , 
and our enzyme substrates, flu- 
orescent dyes, and analytical re- , 
agents, write for a copy of our 
current catalog. BC-352A 

Dajac Laboratories 
The Borden Chemical Company 

5000 Langdon St., Box 9522 
Philadelphia, Pa. 19124 
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pp. Illus. Paper, $1.75. Case Studies in 
Cultural Anthropology Series. 

Motor Fuels: Performance and Testing. 
William A. Gruse. Reinhold, New York, 
1967. 287 pp. Illus. $12. 

My Friends the Wild Chimpanzees. 
Jane Van Lawick-Goodall. Natl. Geo- 
graphic Soc., Washington, D.C., 1967. 204 
pp. Illus. $4.25. 

The Nature of Human Nature. Alex 
Comfort. Harper and Row, New York, 
1967. 230 pp. Illus. $5. 

Nervous and Hormonal Mechanisms of 
Integration. A symposium (St. Andrews), 
September 1965. G. M. Hughes, Ed. Pub- 
lished for the Company of Biologists on 
behalf of the Society for Experimental 
Biology. Academic Press, New York, 1966. 
573 pp. Illus. $16.50. Symposia of the 
Society for Experimental Biology, vol. 20. 
Twenty-one papers. 

The Origins of Chemistry. Robert P. 
Multhauf. Oldbourne, London, 1966. 412 
pp. Illus. 70s. 

The Palladium Hydrogen System. F. A. 
Lewis. Academic Press, New York, 1967. 
190 pp. Illus. $9. 

Petroleum Microbiology. J. B. Davis. 
Elsevier, New York, 1967. 618 pp. Illus. 
$40. 

Physical Chemistry: An Advanced Trea- 
tise. vol. 2, Statistical Mechanics. Henry 
Eyring, Ed. Academic Press, New York, 
1967. 577 pp. Illus. $17.50. Physical 
Chemistry Series, vol. 2. Nine papers. 

The Physical Sciences: An Introduc- 
tion. Stephen S. Winter. Harper and Row, 
New York, 1967. 427 pp. Illus. $8.95. 

The Physician. Russel V. Lee, Sarel 
Eimerl, and the Editors of Life. Time 
Inc., New York, 1967. 200 pp. Illus. 
$3.95. 

Physico-Chemical Processes in Mixed 
Aqueous Solvents. Felix Franks, Ed. Else- 
vier, New York, 1967. 160 pp. Illus. $15. 

Proceedings of the 13th International 
Conference on High-Energy Physics 
(Berkeley, Calif.), August-September 
1966. Sponsored by International Union 
of Pure and Applied Physics, United States 
Atomic Energy Commission, and Univer- 
sity of California. Edwin M. McMillan, 
Ed. Univ. of California Press, Berke- 
ley, 1967. 344 pp. Illus. $12.50. Twelve 
reports. 

Programmed Instruction and the Hospi- 
tal. A conference (Chicago), March 1965. 
Eleanor C. Lambertsen et al. Hospital 
Research and Educational Trust, Chicago, 
1967. 163 pp. Illus. $6. Ten papers. 

Progress in Biophysics and Molecular 
Biology. vol. 17. J. A. V. Butler and 
H. E. Huxley, Eds. Pergamon, New York, 
1967. 400 pp. Illus. $18.50. Eight papers. 

Progress in Nucleic Acid Research and 
Molecular Biology. vol. 6. J. N. David- 
son and Waldo E. Cohn, Eds. Academic 
Press, New York, 1967. 448 pp. Illus. 
$16.50. Eight papers. 

Progress in Physical Organic Chemis- 
try. vol. 4. Andrew Streitwieser, Jr., and 
Robert W. Taft. Interscience (Wiley), 

pp. Illus. Paper, $1.75. Case Studies in 
Cultural Anthropology Series. 

Motor Fuels: Performance and Testing. 
William A. Gruse. Reinhold, New York, 
1967. 287 pp. Illus. $12. 

My Friends the Wild Chimpanzees. 
Jane Van Lawick-Goodall. Natl. Geo- 
graphic Soc., Washington, D.C., 1967. 204 
pp. Illus. $4.25. 

The Nature of Human Nature. Alex 
Comfort. Harper and Row, New York, 
1967. 230 pp. Illus. $5. 

Nervous and Hormonal Mechanisms of 
Integration. A symposium (St. Andrews), 
September 1965. G. M. Hughes, Ed. Pub- 
lished for the Company of Biologists on 
behalf of the Society for Experimental 
Biology. Academic Press, New York, 1966. 
573 pp. Illus. $16.50. Symposia of the 
Society for Experimental Biology, vol. 20. 
Twenty-one papers. 

The Origins of Chemistry. Robert P. 
Multhauf. Oldbourne, London, 1966. 412 
pp. Illus. 70s. 

The Palladium Hydrogen System. F. A. 
Lewis. Academic Press, New York, 1967. 
190 pp. Illus. $9. 

Petroleum Microbiology. J. B. Davis. 
Elsevier, New York, 1967. 618 pp. Illus. 
$40. 

Physical Chemistry: An Advanced Trea- 
tise. vol. 2, Statistical Mechanics. Henry 
Eyring, Ed. Academic Press, New York, 
1967. 577 pp. Illus. $17.50. Physical 
Chemistry Series, vol. 2. Nine papers. 

The Physical Sciences: An Introduc- 
tion. Stephen S. Winter. Harper and Row, 
New York, 1967. 427 pp. Illus. $8.95. 

The Physician. Russel V. Lee, Sarel 
Eimerl, and the Editors of Life. Time 
Inc., New York, 1967. 200 pp. Illus. 
$3.95. 

Physico-Chemical Processes in Mixed 
Aqueous Solvents. Felix Franks, Ed. Else- 
vier, New York, 1967. 160 pp. Illus. $15. 

Proceedings of the 13th International 
Conference on High-Energy Physics 
(Berkeley, Calif.), August-September 
1966. Sponsored by International Union 
of Pure and Applied Physics, United States 
Atomic Energy Commission, and Univer- 
sity of California. Edwin M. McMillan, 
Ed. Univ. of California Press, Berke- 
ley, 1967. 344 pp. Illus. $12.50. Twelve 
reports. 

Programmed Instruction and the Hospi- 
tal. A conference (Chicago), March 1965. 
Eleanor C. Lambertsen et al. Hospital 
Research and Educational Trust, Chicago, 
1967. 163 pp. Illus. $6. Ten papers. 

Progress in Biophysics and Molecular 
Biology. vol. 17. J. A. V. Butler and 
H. E. Huxley, Eds. Pergamon, New York, 
1967. 400 pp. Illus. $18.50. Eight papers. 

Progress in Nucleic Acid Research and 
Molecular Biology. vol. 6. J. N. David- 
son and Waldo E. Cohn, Eds. Academic 
Press, New York, 1967. 448 pp. Illus. 
$16.50. Eight papers. 

Progress in Physical Organic Chemis- 
try. vol. 4. Andrew Streitwieser, Jr., and 
Robert W. Taft. Interscience (Wiley), 
New York, 1967. 313 pp. Illus. $15.50. 

Rarefied Gas Dynamics. Proceedings of 
the Fifth International Symposium on 
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pp. Illus. $18.50. Fifty-four papers. 
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Vacuum The Vitro VUV source operates as a free- 
Ultraviolet running arc. It has high stability, better 

than 5% in its radiated intensity. Changes 
in current, up to 300 amperes, can pro- 
vide plasmas from 5000 to a maximum of 
20,000?K. The arc plasmas are a thermal 
source of high intensity radiation for the 
spectral range between 300A and 
15,000 A. 
The VUV arc radiation source provides 
an intense continuous spectrum below 
2000 A which rises in part to the black- 
body spectrum at the temperature of the 
plasma. As a radiance standard it covers 
with 3% reproducibility the violet and 
UV regions not adequately covered by a 
tungsten ribbon standard. 

Fluid This is a single-ended radiation source 
Transpiration that produces a very high radiant power 

Arc from a small radiating volume... 80% of 
the radiation originates. from a sphere 
less than 1 cm in diameter. 
The FTA radiation source of 20-50 kW 
rating has application as a solar simu- 
lator, for searchlight use, as a pulsed 
high-intensity light for aerial photography 
and missile tracking, and optical welding. 
These light sources are off-the-shelf 
hardware adaptable to specific customer 
requirements. For information call or 
write George Regan, Vitro Laboratories, 
201 Pleasant Valley Way, West Orange, 
New Jersey 07052. (201) 731-3400. v-53 
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Rayleigh and Lamb Waves: Physical 
Theory and Applications. Igor Aleksan- 
drovich Viktorov. Translated from the 
Russian edition (Moscow, 1966). Plenum 
Press, New York, 1967. 166 pp. Illus. 
$9.50. 

Reflections on Research and the Future 
of Medicine. A symposium (New York), 
May 1966. Charles E. Lyght, Ed. Mc- 
Graw-Hill, New York, 1967. 218 pp. 
Illus. $9.95. Ten papers. 

Residue Arithmetic and Its Applications 
to Computer Technology. Nicholas S. 
Szab6 and Richard I. Tanaka. McGraw- 
Hill, New York, 1967. 254 pp. Illus. 
$12.50. McGraw-Hill Series in Informa- 
tion Processing and Computers. 

Research Design in Clinical Psychology 
and Psychiatry. J. B. Chassan. Appleton- 
Century-Crofts, New York, 1967. 300 pp. 
Illus. $5.75. The Century Psychology 
Series. 

The Rock Art of Texas Indians. Paint- 
ings by Forest Kirkland, text by W. W. 
Newcomb, Jr. Univ. of Texas Press, Aus- 
tin, 1967. 253 pp. $12.50. 

The Royal Society: Concept and Crea- 
tion. Margery Purver. M.I.T. Press, Cam- 
bridge, Mass., 1967. 264 pp. Illus. $7. 

A Scientific Autobiography of Joseph 
Priestley (1733-1804). Selected scientific 
correspondence edited with a commentary 
by Robert E. Schofield. M.I.T. Press, Cam- 
bridge, Mass., 1967. 431 pp. Illus. $13.50. 

Sensory Inhibition. Georg von Bekesy. 
Princeton Univ. Press, Princeton, N.J., 
1967. 277 pp. Illus. $8.50. 

Le Soufre. Clement Duval. Presses Uni- 
versitaires de France, Paris, 1967. 128 
pp. Illus. Paper. Que Sais-Je?, No. 1254. 

Sourcebook of Laboratory Exercises in 
Plant Pathology. Sourcebook Committee 
of the American Phytopathological Socie- 
ty. Arthur Kelman, chairman. Freeman, 
San Francisco, 1967. 415 pp. Illus. $8.50. 

Space Science. Heinz Haber. Golden 
Press, New York, 1967. 154 pp. Illus. 
$3.95. 

Specifications and Criteria for Biochem- 
ical Compounds. R. Stuart Tipson, Ed. 
Natl. Acad. of Sciences-Natl. Research 
Council, Washington, D.C., ed. 2, 1967. 
540 pp. Illus. $10. 

Spectral Analysis of Time Series. Pro- 
ceedings of an advanced seminar (Madi- 
son, Wis.), October 1966, conducted by 
the Mathematics Research Center, U.S. 
Army and the Statistics Department, Uni- 
versity of Wisconsin. Bernard Harris, Ed. 
Wiley, New York, 1967. 329 pp. Illus. 
$7.95. Eleven papers. 

Spectrometric Identification of Organic 
Compounds. Robert M. Silverstein and 
G. Clayton Bassler. Wiley, New York, 
ed. 2, 1967. 266 pp. Illus. $9.95. 

Statistical Methods. Allen L. Edwards. 
Holt, Rinehart and Winston, New York, 
ed. 2, 1967. 480 pp. Illus. $8.95. 

Statistical Thermodynamics: An Intro- 
duction to Its Foundations. H. J. G. Hay- 
man. Elsevier, New York, 1967. 266 pp. 
Illus. $17. 
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MODEL R-14 

ANIMAL RESPIRATOR 
FEAT U RES 

* Continuously variable rate and volume. Controls may be 
adjusted while respirator is operating 

* Dead air space in respirator eliminated 
* Valve system prevents mixing of inspired-expired air 
I Volumes to 500 cc per stroke 
* Replaceable cylinder assembly for small animals 
* Equipped to operate a Co2 Meter (Bulletin R-16) 
* Rate-6 to 60 strokes per minute 

Catalog No. 7088-700 Write for Bulletin R-14 

Manufacturers & Distributors of Scientific Equipment 
i 6th & Byrd Sfreels - Richmond, Virginia 

'm for linear or square root charts-easily convertible 
from, one to the other = accurate within 1% or better, 
even on short sections = controllable chart feed speed 
using a foot operated rheostat x portable, easy to 

operate on 110 volt AC current. 
The ROYSON Planimeter provides a simple means for integrating 

strip chart records. It enables quick, easy integration of variables 
that have already been recorded and is widely used for charts of 
all widths as well as for integrating flow on the narrow strip charts 
of pneumatic control systems. 

Send a sample of your chart for a quotation and additional 
data or, call for complete details. 

ROYSON ENGINEERING COMPANY 
- use - 4261U L - 0 - S us - 

Ne 

CHROMOSOME ANALYSIS KIT 
(microtechnic) 

All necessary materials for a reliable 
and economical chromosome analysis of 

leukocytes obtained from peripheral 
blood. Simplified technic. 

BALANCED 
SALT SOLUTIONS 

Earle and Hanks 
solutions now available 
in economical 1000 ml 

6-packs-offering 
economy and pour-type, 

screw-cap-bottle j 
convenience. 

PPLO TEST 
Simplifies isolation and identification of PPLO. 

Stimulates growth of mycoplasmas, prevents 
growth of pseudocolonies. A complete kit. 

Components available separately. 

Hyland 
For the asking: 

(Send to Hyland Division Travenol Laboratories, 
Inc., P.O. Box 39672, Los Angeles, Calif. 90039) 

PLEASE SEND ME: 
l PPLO TEST information 
I BALANCED SALT SOLUTIONS information 
l CHROMOSOME ANALYSIS KIT information 
I HYLAND TISSUE CULTURE CATALOG 

Name 

Organization or firm 

Street 

City State Zip 
SC7 67 

--I- - - - - --__ _ _ _ _ _ _ _ _ _ _ 
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If your measurement problem 
is caused bv unrelated activitv 

SIGNAL AVERAGING 
CAN BE THE ANSWER 
The Computer of Average Transients has solved 
hundreds of measurement problems where repet- 
itive signals are masked by unrelated back- 
ground activity. As the CAT' sums repeated 
events, random activity tends to average out, es- 
sentially isolating the signal of interest. The re- 
sult: better signal definition and improved 
sensitivity. 
CAT computers are now operating on-line in 
such fields as spectroscopy, seismology, nuclear 
physics, electronics, neurology, ophthalmology 
and electrocardiology. And our new CAT 1000 
offers an even broader range of averaging capa- 
bilities: better resolution, larger memory capac- 
ity, wider frequency response and greater input 
and readout flexibility. 
In the five years since we introduced the first 
practical signal averaging computer, TMC has 
specialized in solving difficult measuring prob- 
lems. For complete details about how the CAT 
can help solve your problem, write to: Technical 
Measurement Corporation, 441 Washington 
Avenue, North Haven, Connecticut 06473. 
* Data courtesy of E. H. Hon, M.D., S. T Lee, M.D. 

F; T TECH NICAL 
MEASUREMENT 
CORPORATION 

Call Sigma for- 

t-BOC-AMINO ACIDS 
(t-Butyloxy Carbonyl Amino Acids) 

Recommended for the Solid-State Synthesis 
of Complicated Peptides. 

The solid state synthesis of peptides has been given considerable 
impetus by Bruce Merrifield's '2 introduction of the t-BOC- 
Amino Acids as a more readily unblocked substitute for the 
CBZ-Amino Acids previously used. 
Sigma now offers the following- 

t-BOC-Amino Acids 
Available for prompt shipment: 

N-t-BOC-L-Alanine N-t-BOC-L-N-e-Lysine 
N-t-BOC-L-Alanine 'N-t-BOC-L-Methio- 

p-Nitrophenyl nine 
Ester N-t-BOC-L-Methio- 

N-t-BOC-L-a-Amino- nine p-Nitrophenyl 
butyric Acid Ester 

N-t-BOC-L-Asparagine N-t-BOC-L-Nitro- 
N-t-BOC-L-Aspartic- arginine 

p-Benzyl Ester N-t-BOC-L-Norleucine 
N-t-BOC-L-Benzyl N-t-BOC-L-Norvaline 

Cysteine N-t-BOC-L-Phenyl- 10 mg--S 2.70 
N-t-BOC-L-im-Benzyl alanine 500 mg- 8.95 

Histidine N-t-BOC-L-Phenyl- mg 
1495 

N-t-BOC-O-Benzyl- alanine p-Nitro- 
L-Tyrosine phenyl Ester 

N-t-BOC-L-N-e-CBZ- N-t-BOC-L-Proline 
Lysine N-t-BOC-L-Serine 

N-t-BOC-L-Glutamine :N-t-BOC-L-Threonine 
N-t-BOC-L-Glutamic- N-cs-t-BOC-N-y-p- 

'y-Benzyl Ester Tosyl-L-Arginine 
N-t-BOC-Glycine N-t-BOC-L-Tryp- 
N-t-BOC-L-Isoleucine tophan 
N-t-BOC-L-Leucine N-t-BOC-L-Valine 

N-t-BOC-L-Asparagine p-Nitrophenyl Ester ) 
:'N-t-BOC-L-O-Benzyl-Serine 
N-e-t-BOC-N-a-CBZ-L-Lysine p-Nitrophenyl 

Ester 100 m--$ 3.30 
N-t-BOC-L-Glutamine p-Nitrophenyl Ester l 500 mg- 11.00 
N-A-t-BOC-L-Ornithine I 1 gm- 18.50 
N-t-BOC-D-Phenyalanine 
N-t-BOC-L-Tryptophan p-Nitrophenyl Ester 
N-t-BOC-L-Tyrosine J 

Supplied as 50% solution (by weight) in Methylene Chloride. 
Ref.: 1. Fed. Proc., 21, 412. 

2. J. A. Chem. Soc., 86, 304-5, 1964. 

DANSYL AMINO ACIDS 
The following Dansyl Amino Acids may be purchased separately as 
listed here or as a complete kit. Salts as available. Prices are tenta- 
tive. Because of our inexperience with the preparation of these 
derivatives, costs might differ from estimates upon which these prices 
are based. 
Dansyl-L-a-alanine Dansyl-L-methionine 
Dansyl-L-arginine Dansyl-L-phenylalanine 10 $ 320 
Dansyl-L-asparagine Dansyl-L-proline 50 1 740 
Dansyl-L-aspartic Acid Dansyl-,-serine 500 mg 14.25 
di-Dansyl-L-cystine Dansyl-L-threonine o gmg- 27.00 
Dansyl-L-glutamic Acid Dansyl-L-tryptophlan Kits of 100 m0 
Dansyl Glycine Dansyl-L-tyrosine ea. -80.00 
Dlansyl-L-histidine Dansyl-L-valine Postae Paid 
Dansyl Hydroxy-L-proline Dansyl-DL-norleucine to any 
Dansyl-L-isoleucine Dansyl-DL-threonine destiation 
Dansyl-L-leucine Dansyl-DL-tryptophan 
di-Dansyl-L-lysine Dansyl-DL-valine 

ORDER DIRECT TELEPHONE COLLECT 

from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 . 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 

TWX (Teletype) Day or Night: COLLECT-314-556-0594 
TELEGRAM: SIGMACHEM, St. Louis, Missouri 

The Research Laboratories of 

ES I t-- / \cH E M I C A L COM P ANY 

3500 DE KALB ST. * ST. LOUIS, MO. 63118 * U.S.A. 
_ 
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Distributed in the United Kingdon through 

SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 

Phone RENown 5823 (Reverse Charges) 
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