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Derating of uitracentrifuge rotors is a necessity techniques, stress relieving, specialized alloys, and 
brought. about by the development of progressive metal ut dvlp mciey 
fatigue as a consequence of long-continued or repeated ?As a result, IEC rotors withstand repeated stressing 
stressing under extremely high centrifugal forces. This over such a protracted period without impairment, de- 
is usually expressed as successive limitations in per- rating is eliminated as a factor to consider in use. That's 
missible top speeds. why we say, no derating. You buy one of each type you 

need and that's it. Miany years and thousands of' use- 
A key factor in derating is the original strength of the yl atr o n il u hs tr t er o 

., ~ ~ ~ ~ ~ I I -~~~cyle - - a t e r , y o a nsil l r u t e s r t o s t _her o 

rotor which is largely determined by the nature of the ae pd Js e tm r fo roin E 
material used, manufacturing processes and design. urne Im codtnal iht m ii. 

IEC ultracentrifuge aluminum and titanium rotors No derating. One more significant reason why, if you 
represent a technologic al breakthrough in which opti- work anywhere in the ultracentrifuge spectrum you 
mum design was achieved through computer techniques. should be prepared to change basic thinking about 
Our manufacturing processes involve advanced forging equipment. Send for brochures on Models B-35 and B-60. 

INTERNATIONAL (3) EQUIPMENT CO. 
300 SECOND AVENUE, NEEDHAM HEIGHTS, MASSACHUSETTS 02194 



AT KODAK PARK WORKS, ROCHESTER, NEW YORK... 

Mettler balances aid 

IKodal's sophisticated analytical work 
The Industrial Laboratory at the Kodak Park Works 

of Eastman Kodak Company plays a supporting role 
to the manufacturing division in maintaining the high 
quality of all Kodak films, photo papers and process- 
ing chemicals. Because few mass-produced com- 
modities are more sensitive to contamination, the 
laboratory's work load is both heavy and varied. 

This is a continuing challenge to the laboratory 
personnel and equipment since many of the indivi- 
dual analyses are non-routine in nature. 

The laboratory's equipment is continually being 
upgraded. This facility is only one of many serving 
the large photographic materials plant at Kodak Park. 
Weighing instrumentation, including many Mettler 
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balances, aid Kodak's wide-ranging analytical work. 

While the laboratory's work covers the full range 
of analytical chemistry, there is a noticeable trend 
toward microanalysis. This trend is highlighted by 
the fact that almost 20% of the Mettler instruments 
at Kodak Parl are microbalances with weighing ca- 
pabilities well into the microgram range. 

Whether your analytical problems are routine or 
varied - whether your weighing requirements are 
macro, micro or ultramicro - a Mettler balance is 
available to solve them with unequalled speed and 
precision. For descriptive literature on the full range 
of Mettler balances, write Mettler instrument Corpo- 
ration, 20 Nassau St., Princeton, New Jersey 08540. 
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Cross section of a coal mine in South 
China in the 17th century. Because 
of the danger of gases, the miners 

Robert zn Olson $ ) Kresherwere attached to winches by a safety 
line, and attempts were made to pipe 

C Steersi William C Cochran out the gas with bamboo, shafts. The 
drawing, slightly modified, is inter- 
esting as an early cutaway diagram, 
but the pipe and winch shown are 
probably based on hearsay rather 
than observation. See review of T'ien- f e n oa inoa Kung K'ai-Wu. Chinese Technology 

ortherthe or cenit,tfaiia ertnanin the Seventeenth Century, page 730. 
o~ oteioacadriefemhdocl i 

pors[Pennsylvania State University Press] 



There are no Nikon student 
microscopes, in the sense of limited 
quality or usefulness. They are all 
professional units built around the 
same basic system, and differ 
only in the type of stage and 
eyepiece employed. 
Complete interchangeability of these 
components, and other attachments, 

give each instrument a flexibility 
capable of serving the most specialized 
requirements of professional use 
long after it has served the student's 
needs at medical school. 
The flat-field objectives, newly 
developed by Nikon, further enhance 
this versatility. They achieve extreme 
flatness-of-field without impairment 

of image quality or resolution. 
Moreover, they can be used with any 
Nikon microscope without modifica- 
tion or change in the instrument. 
The SBR, shown above, is one of the 
models most favored by medical 
students. It is a sophisticated unit, 
widely used in schools, hospitals and 
research laboratories. 

For medical student microscope catalog, write: 
Nikon Inc., Instrument Div., Garden City, N.Y. 11533, Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 
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MATCH 

THIS 

New hp 3300A Function Generator TO 

YOUR 

3302A Trigger Phase Lock Plug-in 
First Plu-_: ...;..:.:r:...;......-............................................................... 

First Plug-in 
Function Generator to offer variable phase, phase-lock 

capability. . plus these useful features: 

HEWLETTp PACKARD 
An extra measure of quality 

_ 

Versatility finds a real definition in the new hp 3300A 
Function Generator, $570, with its 3301A Operational 
Plug-in, $20, and its 3302A Trigger/ Phase Lock Plug- 
in, $190 ... with more plug-ins to come! 

Any two of the three waveforms selectable by a 
front-panel switch, amplitude individually adjustable, 
over the entire frequency range. Frequency adjustable 
by front-panel dial (?+1%) or by external voltage (+0.3 
to 10 V will control frequency approximately 50:1). 
With the 3302A Plug-in, you also get single- and 
multiple-cycle operation with variable start/stop phase. 
Trigger input lets you phase lock onto fundamentals, 
harmonics, lock indicated by front-panel meter. 

Output is dc coupled, fully floating, with an internal 
shield that reduces radiated interference and provides 
high CMR. Apply any dc offset voltage, up to +250 V, 
using circuit, shield and power line rear-terminal 
grounds. You can use Channel B to invert the signal 
from Channel A, useful for driving balanced systems 
and other applications. 40 DB dynamic range, each 
amplifier, up to 35 V p-p into an open circuit, output 
impedance 600 ohms. 

Here is an instrument that has to be seen to be 
appreciated: ideal for servo, medical, analog simula- 
tion, geophysical, subsonic and audio, vibration and 
frequency response applications. Explain your require- 
ment to your Hewlett-Packard field engineer . . and 
ask him for a demonstration. Or write for complete 
specifications: Hewlett-Packard, Palo Alto, California 
94304, Tel. (415) 326-7000; Europe: 54 Route des 
Acacias, Geneva. 

Data subject to change without notice. Prices f.o.b. factory, 861 

12 AUGUST 1966 

Accurate sine, square, triangular waveform output, amplitude controlled 
Test signals 0.01 Hz (cps) to 100 kHz (kc), constant amplitude 
Linear voltage programmability 
Single-cycle, multi-cycle, free-run modes, with external trigger capability 
Dual output amplifiers, uniquely isolated for maximum versatility 
Sync pulse output for scope or recorder 
All this for just $760... and plug-in capability to let you buy what you need, 

add extra versatility later 

voltage programming; trequency upper trace, programming voltage below. 

Single cycle-simultaneous triangular Multiple cycle-bursts of simultane- 
and sine outputs. ous sine and square-wave outouts. 

rnase lOCK; outpuI Trom Tunction 
generator (upper trace) locked to ex- 
ternal fundamental (lower trace). 

rnase IOCK; oulpuL Trom TU[riLIUlU 
generator (upper trace) locked to ex- 
ternal harmonic (lower trace). 
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There are at least 16 UV monitors already available 
(and one of them is even ours). 

Whatever possessed us to develop number 17? 

Unbounded optimism. That, and the 
rather firm conviction that it was now 
time for a first-rate, fully quantitative 
flow analyzer for monitoring UV ab- 
sorption at either 254 or 280 m/. 
This new analyzer, the Uvicord II, is 
now available as a particularly useful 
tool for continuous measurement of 
the UV absorption of electrophoretic 
or chromatographic effluents contain- 
ing fractions which absorb at 254 or 
280 my/. And it is especially suited for 
cold room use because: (1) the light 
source compartment is insulated and 
has its own built-in heating coil, and 
(2) the control unit and/or recorder 
can be physically separated from the 
detector unit, thanks to a very long 
cable. (One of several advantages of 
a separate recorder.) 
The primary source of the 254 m/u in 
the Uvicord II is a stable, long-lived, 
low-pressure mercury lamp. But then 
getting the desired 280 m/A was quite 

another matter and proved to be 
somewhat of a strain on the afore- 
mentioned unbounded optimism. The 
eventual elegant exclusive solution: 
the 254 m,/ from the mercury lamp is 
used to excite a transparent rod which 
has been specially activated to fluo- 
resce strongly. This rod then emits UV 
in a relatively narrow peak with a 
maximum at 280 mP/. Unwanted radia- 
tion is eliminated by using black glass 
and selective interference filters. This 
latter interference filter was also de- 
veloped by us and provides unique 
assurance of getting the essentially 
monochromatic light needed for 
quantitative measurements. 
What is the possibility of harming UV- 
sensitive materials with the Uvicord 
II? It's unlikely. The maximum UV 
dose to which a sample can be ex- 
posed is a negligible 10-11 Einstein/ 
min, equivalent to 0.09 /W. 
Then we should probably also tell you 

that this instrument has a well-de- 
signed detector unit, that the very 
small measuring cells have good flow 
properties and are easy to get to, and 
that the circuitry is simple, straight- 
forward and dependable. All true. Or, 
that the Uvicord II is compatible with 
our entire line of chromatographic 
devices, fraction collectors, and re- 
corders. The Uvicord II takes its place 
comfortably in our complete systems 
(whose individual units are all LKB- 
designed and built), or, alternatively, 
can perform as a versatile UV analyzer 
when coupled to other equipment. 
Incidentally, the Uvicord II follows the 
Uvicord I but doesn't necessarily dis- 
place it. You might keep the Uvicord I 
in mind if your need is solely for 254 
m/; it's still very viable. 
(So now there are at least 17 UV moni- 
tors, and two of them are ours.) For 
complete specifications on the 
Uvicord II, ask for bulletin 8300S8. 

4lWr> LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 
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Electron microscope with true image intensification 
makes it possible to see images once too faint to view 

The all-new EMU-4 provides a remarkable tool for extending the 
range of electron microscopy. By means of optional true TV image 
intensification, transient phenomena can be observed and record- 
ed. Images, too faint to view on the microscope screen, are clearly 
visible. Specimens such as polymers, which are normally altered 
or destroyed by the electron beam, can now be studied. Use of 
multiple and remotely located monitors permit many persons to 
study the images in a lighted room. Television intensification can 
open up a whole new range of research possibilities. 

The EMU-4 is the first and only electron microscope to offer the 
With its many innovations this entirely new instrument adds a new dimen- 
sion to the field of electron microscopy and scientific research. A full 
line of accessories is available. Nation-wide service can be provided. For 
further information, write RCA Scientific Instruments, Building 15-5, 
Camden, N.J. In Canada: RCA Victor Company Ltd., Montreal. 
See the EMU-4 in action at EMSA, Booths 24, 25, 34, 35. 

high-reliability advantages that characterize today's space-age 
technology. Self-adjusting circuits and modular ("building block") 
design simplify operation, reduce maintenance. And with building 
block modules, new functions later deemed necessary can easily 
be added. Routine procedures are automated. New high-capacity 
photographic facilities and ten-fold larger specimen chamber in- 
crease versatility. 

Start-up and shut-down time is a matter of seconds, the result 
of the new push-button vacuum system. Permanent objective aper- 
ture is standard equipment. 

The Most Trusted Name in Electronics 
?J7 



A MBI OG 0 the only computer designed 
AMlBILOGLOG e oespecially for signal processing 

r . . . . . .......'I-I..ii 
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Using the best of both analog and digital 
techniques, the AMBILOG T 200 Stored Program 
Signal Processor is designed from the ground up 
to handle the "floods of data" generated in test 
and research programs. Although such 
programs cover many fields - biomedical 

i -ll 11 B^: >- prmonitoring, geophysical research, test stand 

i speech analysis - all require complex signal 
processing: multiple input acquisition and output 
distribution, monitoring, editing, arithmetic, 
analysis, recording and display. Because of its 
high processing speed and extensive 
input/output for both analog and digital data, 
AMBILOG 200 is ideally suited for such tasks. 
Here are some examples. 

Real Time Waveform Measurement 
Peak values, axis crossings, ratios of successive differences, and 

output records. 

Spectrum Analysis 
Parallel hybrid multiplication and summing, 2 microsecond 30-bit digital storage, and a flexible instruction format providing efficient 

AriWi~il' ~~ izjlitiFii list processing combine to make the AMBILOG 200 powerful in B(nw j W(t)F(nt (wt t statistical signal analysis techniques such as Fourier transformation, 
e~n1I?i,o 0ifi~~l 11?~auto and cross correlation, power spectrum density analysis, and 

generation of histograms of amplitude spectra. 

Digitizing and Recording 
_ i i ii.i Multiple inputs, from up to several hundred sources, are routed 

->B ; W Svlfsgl through a multiplexer switch array under stored program control. 
At no penalty in sampling rates over conventional systems, the 
AMBILOG 200 converts incoming data to engineering units for 
recording or monitoring. An analog-to-digital converter performs 
a complete 15-bit conversion in 4 microseconds for digital 
storage, recstorage, or outputing. 

Display Generation 
Multiple analog outputs facilitate close man-machine relationships 
in systems involving visual displays, Points of an image stored in 
memory are rotated through three space a s and projected on a 
CRT at a 50 Kc rate. Co-ordinate transformation is accomplished 
simultaneously with digital-to-analog conversion. 

For technical reports describing in detail these and similar 
AMBILOG 200 applications, write 1. R. Schwartz, Vice President. 

10 79.HC Lt 
1079 Commonwealth Avenue, Boston, 

Massachusetts 02215 

clLIL ---I L_II ? IL C-_ --I 
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First, our Model D Dual Recording 
Titrator produces a permanent chart 
record of the fundamental poten- 
tiometric titration curve (or its first 
derivative). Accuracy is 0.25%. You 
can read the chart to within 0.002 ml 
and 0.01 pH units. 

Next, the Model D's front panel gives 
you control of chart span, titrant 
delivery rate, stirring speed, and 
burette fast-flush-and-fill. There's 
also a setting for automatic decel- 
eration of the titration rate as the 
endpoint is approached. 

Further, there are two independent 
titrating stations. Both accommo- 
date any electrode. The swing-away 
beaker-support encloses the mag- 
netic stirrer. Interchangeable 50-mi 
and 10-ml motorized burettes are 
synchronized with the chart drive. 

Finally, a big difference is the price. 
The Model D costs $2850 (without 
electrodes). Worth it? It is whenever 
your titrations are time-consuming, 
or are of widely varying types, or 
require a high degree of accuracy. 
That's when you need the Model D. 

.The Model D Dual Recording Titrator, 
designed and manufactured by 
E. H. Sargent & Co., employs pre- 
mium-quality, conservatively-rated 
components. The instrument is 
thoroughly tested to give stable, 
long-term performance over a broad 
range of operating conditions. 
Now would be a good time to call 
your Sargent man or write to us to 
arrange for a demonstration. You'll 
quickly discover that between the 
Model D and anything else, there's 
all the difference in the world. 

S- F I R G E N SCIENTIFIC LABORATORY INSTRUMENTS APPARATUS CHEMICALS 

E. H. SARGENT & CO,. 
4647 West Foster Avenue Chicago * Anaheim, Calif. * Birmingham * Cincinnati * Cleveland 
Chicago, Illinois 60630 Dallas * Denver * Detroit ? Springfield, N.J. * Toronto, Canada 
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Whatever your needs in lab 
standards and test equipment, 
Honeywell can fill them... 
PRECISELY I * 

Honeywell Laboratory Standards and 
Test Instruments are usually specified 
for their high precision and exceptional 
reliability. Fine! We're proud of our 
reputation and we're constantly 
working for even higher precision and 
greater reliability. But don't overlook 
the fact that Honeywell offers one of 
the widest selections of test 
instruments and lab standards 
available - in fact, we'd be willing to 
bet we've got an instrument for just 
about any application you can name, 
and as our capability continues to 
grow, so does our product line. 
Here's just a small part of it: 

Model 2784 Laboratory 
Potentiometer. This new extended 
range instrument is twice as 
accurate as any potentiometer in its 

price class; costs half as much as any 
potentiometer in its accuracy class. 
Calibrated accuracy - 0.002% at the 
one volt range. Range - 0 to 11.110 
volts, with 5 ppm resolution. Features 
include multiple guarding, a 
non-convoluted slide wire, and 
complete self-checking. 

Model 2783 High-Precision 
Guarded Laboratory 
Potentiometer. 
Used for checking and calibration of 
other potentiometers and accurate 
measurement or comparison of 
standard cells, this 6-dial instrument 

can provide a limit of error of 
a0.0003% of reading when corrected 
in accordance with the optional 
Honeywell Certificate of Calibration. 

Models 2855 and 2856 Voltage 
Dividers. Primarily for use with the 
Model 2784 Potentiometer, the 2855 

extends the 2784's 
range to a maxi- 
mum of 1t11.0 
volts. Six multi- 
pliers (2, 5, 10, 20, 
50, 100) are pro- 
vided. The Model 
2856 Voltage 

Divider employs seven multipliers 
(2, 5, 10, 20, 50, 100, 200) to extend 
the 2784's range to 2222.0 volts. 
Both instruments have a maximum 
current drain of 1.11 milliamp. 

Model 852 Guarded 
Potentiometric Voltmeter. 
Completely solid state throughout, 
the 852 is a high-precision DC 
measurement device for 0 to 1111.1 
volts, with infinite impedance 
throughout the entire range. All six 
dials of the K-V divider are overrang- 

ing, and long-term limit of error is 
==0.01 % of reading for at least one year. 
Model 1407 Universal/Direct 
Reading Ratio Set. A combination 
instrument, the 1407 consists of 
a 6-dial universal ratio set with 
additional circuitry for its use as 
a high-performance direct-reading 

ratio set. As a universal set, resolution 
is 1 ppm for any ratio from 1 to 
2,000,000, while as a direct set, 
it compares resistors with ratios of 
1:1, 5:1, or 10:1. 

Model 2705 Compact Portable 
Potentiometer. This voltage- 
calibrated general purpose instrument 

is designed 
for lab, 
plant, and 
field service 
use. Small, 
lightweight, 

and extremely rugged, it nonetheless 
offers high accuracy; =-0.05 of reading. 
For complete information 
on a/ the Honeywell Laboratory 
Standards and Test Instruments, 
contactyour Honeywell Representative, 
or, mail the coupon below for fully 
illustrated literature and price 
information. 

LABORATORY STANDARDS 

Honeywell 

HONEYWELL IS WORLDWIDE * Sales and service offices in all principal cities of the world. Manufacturing in Brazil, Canada, France, Germany, Japan, Mexico, Netherlands, United Kingdom, United States. 

Carl Boyer 
Mail Station 407 
Honeywell Test Instruments Division 
Denver, Colorado 80217 

Please send information on the full line of Honeywell 
Laboratory Standards and Test Instruments to: 

Name 

Company 

Addrpcss 
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Would you believe a 
CalComp plotter and any 

computer can draw pictures 
like these in seconds? 

a perspective sketch of your new plant 

ti tLf ii: T! Ti ii 
! i i- 't 1i ...... T. 

statisticaltSrend c tis-iffrl 

statistical trend charts 

molecular structure diagrams apparei ptLterns, graecu rur slzes and even the Mona Lisa 

it can 
Call or write Dept. T80, California Computer Products, Inc., 305 Muller, Anaheim, California 92803. Phone (714) 774-9141. 

Standard of the Plotting Industry 
12 AUGUST 1966 681 



Three more ways 

Instron extends your 

elastomeric 
testing capability. 

Optical: Excellent response characteristics. 
Permits measurements without physical 
contact with sample. 

Instron has extended its line of 
extensometers. Used in conjunc- 
tion with Instron's table or floor 
model testing instruments, the 
units offer easier, more convenient 
operation during set up and while 
accumulating test data. They pro- 
vide a choice of techniques for 
measuring strain in a wide variety 
of elastomeric materials. Provi- 
sions for taking the sample to 
break without damage to the units 
or test arrangement have been in- 
cluded. 

Each Instron unit provides high 
standards of accuracy and mini- 

Incremental: Attractively priced, can be 
used in combination with several chart 
controlling accessories. 

Counterbalanced: Allows taking sample to 
break without disrupting test routine. lo 

mizes many of the inconveniences 
associated with this type of testing. 
For example, the units virtually 
eliminate the human error and time 
consuming routine inherent in 
visually measuring benchmark 
separation. 

Extensometers like these, added 
to our continually growing line of 
strain measuring accessories are 
part of the reason why Instron re- 
mains your best materials testing 
investment. For detailed informa- 
tion write: Instron Corporation, 
Dept. S-33, 2500 Washington St., 
Canton, Mass. 02021. 

Instron Sales Offices and Demonstration Centers are located at: Boston, Massa- 
chusetts * Springfield, New Jersey * Wilmington, Delaware * Cleveland, 
Ohio * Park Ridge, Illinois * Houston, Texas (Office for Mexico and South 
America) * Atlanta, Georgia * Long Beach, California. 
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Disinfect, Deodorize and Clean animal cages with 

Mikro-Spray as easily as you now hose them down! 

A unique device for the in-place cleaning 
of animal cages and animal rooms, the 
MIKRO-SPRAY system injects detergent 
germicides into your waterline at a rate 

exactly proportional to the flow of water. 

Any surface or object that can be washed 
with water can be cleaned, disinfected and 
deodorized with the MIKRO-SPRAY just 
as easily and far more effectively. In fact, 
MIKRO-SPRAY hooks right into your exist- 

ing waterline system. It is available in both 
wall-hung and portable models, which dis- 
pense one of two powerful detergent germi- 
cides (whichever one is best suited for your 
needs) in a rate exactly proportional to 
your flow of water. And gives you your 
safest, most sanitary, in-place cage cleaning 
ever, with no mopping or rinsing needed! 

The first of these two detergent germi- 
cides, MIKRO-QUAT, is a quaternary am- 
monium detergent germicide. Completely 
harmless to animals, it disinfects and de- 
odorizes for a full twenty-four hours. It is 
recommended for normal in-place cage 
cleaning requirements. 

The second, MIKRO KLENE, is an iodo- 
phor detergent germicide that gives you 
the ultimate in disinfection results. It is 
recommended for use in cages where ani- 

mals are being used for experimentation 
with dangerous infectious diseases and a 
fast, positive bacterial kill is required. Like 
MIKRO-QUAT, it is completely harmless 
to animals. 

Use of the MIKRO-SPRAY system, of 
course, is not limited to just in-place cage 
cleaning. It is equally effective in disinfect- 
ing and deodorizing cage racks, walls and 
floors of the cage room and for general 
clean-up duties in the incinerator and 
waste disposal room. Send coupon today 
for new manual on environmental sanita- 
tion, including complete details on appli- 
cation of MIKRO-SPRAY system. 

I 
I Economics Laboratory, Inc., Dept. 204-H I 

250 Park Avenue, N. Y., N. Y. 10017 
Please send me full details on the disinfecting, deodoriz- 
ing, and cost-cutting effects of the MIKRO-SPRAY in-place 
cage cleaning system. 
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New measure of scope photography 

Quick, Easy _ 

HNeow hp 1f97A 

,rof' 
Seopa? Ti~aeScope 

TrCamer 

* External color-coded controls offer easy camera operation 

e Electronically controlled shutter provides remote operation, long life 

o Interchangeable camera backs, adjustable reduction ratio offer camera versatility, to match 
your photo needs 

Fast camera operation is yours with easy to read, easy to 
adjust controls on an external panel. Color coding of con- 
trols indicates best settings for normal applications; lets 
you get the right picture the first time. Even photos of 
single-shot events are easy to take. The ultraviolet light for 
illuminating the hp internal graticule can be automatically 
flashed to provide graticule lighting simultaneously with 
the trace, eliminating the need for double exposures. 

The solid-state electronic shutter circuitry assures accu- 
rate shutter speeds and permits remote triggering for such 
applications as operating several cameras simultaneously 
or in synchronization with other equipment. Photography 
is reliable and repeatable. A sync output is available for 
triggering external equipment. 

Interchangeability of the standard Polaroid? camera 
back with an optional 4"x5" Graflok? back provides in- 

SPECIFICATIONS 
Reduction ratio: continuously adjustable, 1:1 to 1:0.7, 
simple screwdriver adjustment 
Lens: Wollensak 75 mm, f/1.9, standard; aperture ranges 
f/1.9-f/16. Oscillo-Raptar 88 mm f/1.4 optional at extra 
cost 
Shutter: electronically operated and timed: available speeds: 
Time, Bulb, 4, 2, 1, 12, 14, 1/8, 1/15, 1/30 sec.; input jack 
for remote operation; sync contact closure for triggering 
external equipment 
Viewing: direct-viewing hood with flexible face mask; hood 
is removable and can be replaced with a panel to facilitate 
stacking on 7" rack-mounted scopes 
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creased versatility. A continuously adjustable reduction 
ratio lets you utilize the entire film area. The camera can 
be focused quickly with an external control and a split- 
image focusing plate which is provided. For multiple ex- 
posures the backs are rotatable and can be moved vertically 
through eleven detented positions. The entire camera 
swings away from its mounting when not in use. 

Brief additional specifications here indicate the useful- 
ness of this, today's most advanced scope camera. Further 
information is available with a call to your Hewlett-Packard 
field engineer or by writing Hewlett-Packard, Palo Alto, 
California 94304, Tel. (415) 326-7000; Europe: 54 Route 
des Acacias, Geneva. 

HEWLETT PACKARD 
An extra measure of quality 

Camera backs: Polaroid? Land Pack Film Back, inter- 
changeable with optional 4 x 5 Graflok? back; backs can 
be rotated in 90" increments 
Multiple exposure: back moves vertically through 11 de- 
tented positions 
Mounting: direct on all Hewlett-Packard scopes, adapters 
available for other models; camera swings away to left 
Price: 197A Oscilloscope Camera, $475; Option 01 (with- 
out UV light), $425 
Prices f.o.b. factory. 
--"Polaroid" by Polaroid Corporation; "Graflok" by Graflex, Inc. s185 
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to simplify 

waveform-comparison applications 

Trype SBZCrc i fI if/sciilloscope 

To measure stimulus and reaction 
on the same time base. 

To measure transducer outputs, 

such as pressure vs. volume. TYPE52 ABMCIOP 

To measure phase angles and I ................... 

frequency differences.lr 

To measure plots of X-Y curve- 

tracing presentations. 

To measure other characteristics , 

of low-level displays. 

Features . 2 identical vertical amplifiers ? 17 
calibrated steps of sensitivity * 21 calibrated Z 
sweep rates * 4 steps of sweep magnification 
? Continuously adjustable sweep and sensi- 
tivity controls ? Push-button beam finders ? 
Intensity-balance control. 

Main Performance Characteristics Inc lu d e:lu 
Passbands from dc-to-50 kHz, minimum, to dc-to-I 
MHz maximum ? Calibrated Vertical Sensitivity in 
17 steps from 100 pMV/cm to 20 V/cm, both amplifiers 
* Calibrated Sweep Range in 21 rates from 1 
/tsec/cm to 5 sec/cm ? Common-Mode Rejection 
--Up to 40,000 to1 ? Phase Difference--Less than 
5 degrees, at --3 db ? Variable, Uncalibrated, 
Sensitivity and Sweep Range Controls * 2X, 5X, 
10X, or 20X Sweep Magnification ? Flexible Trig- 
gerFacilities * Amplitude Calibrator * Electroni- ' ' 
cally-Regulated Power Supplies. 

Type 502A Dual-Beam Oscilloscope . .... $1050 
Rack Mount Type RM502A Oscilloscope ... $1150 

U.S. Sales Prices f.o.b. Beaverton, Oregon 

SEE THE LATEST TEKTRONIX INSTRUMENTS AT WESCON - BOOTH 428-433 



Polacolor film made this 

picture of a corrosion pit 
in 60 seconds. 

It took the photographer exactly 60 sec- 
onds to be sure he had the photomicro- 
graph he wanted. 

And that's the prime advantage of Pola- 
roid color film. 

If your first shot isn't exactly right, you 
can take another immediately. 

You don't go through the tedium of dark- 
room procedure only to find the shot isn't 
right. And you never run the risk of having 
to repeat a difficult and time-consuming 
photomicrographic setup. 

You also get a finished print that's easy 
to study, file, or clip to a report. 

And since metallography is an extremely 
delicate science to begin with, seeing the 
picture seconds after the shutter clicks is 
critically important. 

You know if the exposure is correct. 
You know if the filtration is correct. 
You know if the color reproduction of the 

subject is correct. 
And you know all of these things in ex- 

actly 60 seconds. 

POLAROID CORPORATION 
Cambridge, Mass. 



IN BIOMEDICAL 
RESEARCH OR 
EDUCATION 
YOU CAN'T 
AFFORD TO 
OVERLOOK 
ANALOG 
SIMULATION 

Write for your copy of "Analog Simu- 
lation in Biomedical Research and 
Education." 

It shows you how analog computers 
are being successfully used both as an 
educational tool for the biological sci- 
ences and as a vital scientific instrument 
of research. 

Included in the report is a section 
describing actual applications in re- 
search and education with comments by 
leading educators and scientists. There 
are descriptive notes on the character- 
istics of computers and how they may 
be applied in research, classroom in- 
struction and student laboratory use. 

IN BIOMEDICAL 
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ANALOG 
SIMULATION 

Write for your copy of "Analog Simu- 
lation in Biomedical Research and 
Education." 

It shows you how analog computers 
are being successfully used both as an 
educational tool for the biological sci- 
ences and as a vital scientific instrument 
of research. 

Included in the report is a section 
describing actual applications in re- 
search and education with comments by 
leading educators and scientists. There 
are descriptive notes on the character- 
istics of computers and how they may 
be applied in research, classroom in- 
struction and student laboratory use. 

READ THIS REPORT. READ THIS REPORT. 

For your free copy, send the coupon to 
Electronic Associates, Inc., West Long 
Branch, N. J. 07764. 
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other hand, is a pragmatic technique, 
used in experimental fashion as a last 
resort when the system under study 
cannot be satisfactorily analyzed by 
more rigorous mathematical ap- 
proaches. Evidence of the difference be- 
tween mathematical theory and com- 
puter simulation is found in titles of 
publications dealing with simulation; 
for example, The Art of Simulation 
(K. D. Tocher, English Universities 
Press, Ltd., London, 1963) and "Some 
tactical problems in digital simula- 
tion" (R. W. Conway, Management Sci- 
ence 10, October 1963). Simulation is 
about as much kin to information the- 
ory as is rat-maze experimentation to 
neural network theory. 

It is certainly true that "there is no 
magic in mathematical languages." Tt 
is not clear just how the failure of in- 
formation theory as a productive field 
verifies this conclusion, nor how it 
bears on other areas such as computer 
simulation. 

JON C. LIEBMAN 

Department of Environmental 
Engineering Science, Johns Hopkins 
University, Baltimore, Maryland 21218 

Bross is distressed over the failure 
of information theory to show practi- 
cal results in an 18-year period. Per- 

haps, as he suggests, many modern 
mathematicians cannot resist the temp- 
tation to flights of fancy, particularly 
since there may be no practicalities to 
restrain them. On the other hand, 
mathematics is a most extraordinary 
aspect of the physical world. How can 
it be otherwise, when such useful ma- 

nipulations as addition, subtraction, 
multiplication, and division have no 
counterparts in the physical world? Ad- 
dition and multiplication might be rep- 
resented in the physical world by mov- 

ing objects, atoms, or particle's, closer 

together; subtraction and division might 
be represented by moving these same 
objects further apart. Yet even with- 
out a basis in reality, who can deny 
that these four basic manipulations of 
mathematics have extraordinary practi- 
cal value? 

JOHN T. FLYNN 
Beekman-Downtown Hospital, 
170 William Street, New York 10038 

Since 1945 countless graduate stu- 
dents in mathematics have wasted time 
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Since 1945 countless graduate stu- 
dents in mathematics have wasted time 
on simulation, game theory, war games, 
and information theory. The appeal 
was subtlety of the notation. The pos- 
sibility that some computer application 
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would pull out a rabbit caused many 
to string along beyond the point where 
it should have been said: enough. Bross 
was right in inferring that not a single 
scientific discovery or achievement can 
be traced to these pseudosciences. If 
someone can point to a scientific dis- 
covery attributable to game theory or 
information theory, perhaps this jour- 
nal is the place where it should be 
cited. 

DAVID R. JENKINS 

Montefiore Hospital and Medical 
Center, Bronx, New York 10467 

. . . The allegation of Bross that in- 
formation theory has been "almost en- 
tirely sterile and useless" demands that 
the product of science shall be im- 

mediately used in major technological 
advances. This is certainly based on a 
misconception of the roles of science 
and technology as well as the history of 
their interaction. By these rules, Dar- 
win's evolution and Einstein's general 
relativity must be abandoned. Electro- 
magnetic theory, nuclear physics, and 
quantum theory are certainly suspect 
since many years of development of 
their concepts were required before they 
became the basis of a practical tech- 
nology. It is the function of science 
to supply the knowledge which illumi- 
nates and defines an area of human 
interest. Technology combines knowl- 
edge with the available means of im- 
plementation to accomplish useful ends 
when needed. 

Even by the rules of technological 
usefulness, information theory has had 
a sturdy youth. It is now possible to de- 
termine the capacity of information 
systems, to predict the rate of error 
that will be created under specific trans- 
mission conditions, to compare theoreti- 
cally the effectiveness for given appli- 
cations of systems using different meth- 
ods or coding. Methods of detecting 
and correcting many kinds of errors 
are well known although not yet wide- 
ly practiced. The methods of trading 
off bandwidth and power are known 
and extensively practiced. Perhaps most 
importantly, the knowledge of the ulti- 
mate limits of channel capacity has 
prevented much work on impossible 
communication concepts. In all these 
ways, information theory is an in- 
valuable tool for the communication 
system engineer. 
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Bross's statement that Gilbert was 
"unable to cite a single tangible, scien- 
tific achievement that has resulted from 
information theory" is both irrelevant 
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Why are so many 
analytical chemists 

switching to 
MC&B ? 

We asked them. w' 
Here are some of the answers. 

"We found the purity of MC&B p-dimethylaminobenzaldehyde exceeds all other brands tested." "Extremely low 

residue, etc., of MC&B Spectroquality pentane makes it our first choice." "I've switched to MC&B Chromatoquality 
organics because I can rely on their 99+ mol % purity .., saves me a lot of time and trouble." " . . appreciate your 
remarkable help in obtaining high quality materials for my study of cationic detergents." " . . . no one gives us 

service like MC&B" . . . etc., etc., etc. Reliable purity and better service have made MC&B the fastest growing line. 

Have you switched yet ? 

Norwood, Ohio East Rutherford, N. J. Los Angeles 

12 AUGUST 1966 

- - - - i- 
v4w 

- 

lo~ - 

~~~~~w-1 " - I 

i~~~~~~~~i~ 

-~~~~~~~~~~~~~T 

691 



.2 new .2 new .2 new .2 new 

COUPON BELOW BRINGS 
FREE SAMPLES 

COUPON BELOW BRINGS 
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COUPON BELOW BRINGS 
FREE SAMPLES 

COUPON BELOW BRINGS 
FREE SAMPLES 

These two completely new S&S grades were 
created according to the requirements of a 
large number of chemists and technicians in 
the fields of analytical chemistry, as well as 
chromatography and electrophoresis. 

S&S No. 591 
For analytical use, request S&S No. 
591-A. Pure cotton fibers. Basic paper 
forgeneral filtration-medium filtration 
speed. High in quality, but inexpensive. 
Standard circle sizes and sheets. 
For chromatography and electro- 
phoresis, request S&S No. 591-C. 
Specially selected. Uniform surface. 
Medium absorption. Suitable for both 
one and two dimensional chromatogra- 
phy. Standard size sheets, also in strips. 

S&S No. 593 
For analytical use, request S&S No. 
593-A. Pure cotton fibers. Thick paper 
of medium filtration speed. Increased 
retention without loss in speed. Stand- 
ard circle sizes and sheets. 
For chromatography and electro- 
phoresis, request S&S No. 593-C. 
Specially selected. Thick, medium flow 
rate. Smooth surface. For separation of 
larger quantities, especially amino 
acids, peptides, etc. Standard size 
sheets, also in strips. 

FREE DATA & SAMPLES 
So that you may quickly become fa- 
miliar with these new filter papers, we 
will be pleased to send samples for you 
to try in your own laboratory, as well 
as a new folder giving complete data 
and specifications. 
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and incorrect. The statement is irrele- 
vant because Gilbert's conclusion "por- 
trayed that aspect of modern informa- 
tion theory which relates to explicit cod- 
ing systems intended to signal at high 
rates." It did not deal with the general 
applications of the theory. Although 
that very difficult problem has not been 
solved in a broad and general sense, 
nevertheless Bross's statement is incor- 
rect because Gilbert's paper cites many 
significant steps toward the solution of 
the problem. 

These steps include many excellent 
special solutions which have not found 
wide technological use because of eco- 
nomic limitations. These are tangible 
achievements. The economic limitation 
in technology is being reduced rapidly 
by the decreasing cost of devices for 
coding and decoding. Would Bross sug- 
gest that we abandon thermodynamics 
because most heat engines do not reach 
ideal efficiency? 

EVERETT B. HAIES 
2121 Thunderbird 7rail, 
Maitland, Florida 32751 
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Excluding information theory, I have 
always had the impression that simula- 
tion and fields mentioned by Bross un- 
der 'the name of "mathematically ori- 
ented new sciences," are not "sciences" 
at all, in the full meaning of this word. 
These may be new tools in tech- 
nological sciences, perhaps mathemati- 
cal physics and the sociological sciences, 
constructed primarily for engineers, ap- 
plied mathematicians, and theoretical 
sociologists (if the name is proper) to 
enable them to cope with more compli- 
cated problems. 

M. Z. v. KRZYWOBLOCKI 
College of Engineering, Michigan 
State Univer-sity, East Lansing 48823 

Experimentation on Humans 

Your debate on the ethics of human 

experimentation (Letters, 13 May) re- 
minded me of my undergraduate experi- 
ence in 1927 when I served as a human 
guinea pig for a Nobel laureate, Pro- 
fessor A. V. Hill. Hill was always eager 
to explain his theories concerning oxy- 
gen consumption by the human being 
while working under stress. At the time 
he was testing the candidates for crew, 
he even apologized for not using his 
oxygen measuring device on himself 
under the stress of rowing. He found 
it impracticable, he said, since he had 
great difficulty handling both the stick 

Excluding information theory, I have 
always had the impression that simula- 
tion and fields mentioned by Bross un- 
der 'the name of "mathematically ori- 
ented new sciences," are not "sciences" 
at all, in the full meaning of this word. 
These may be new tools in tech- 
nological sciences, perhaps mathemati- 
cal physics and the sociological sciences, 
constructed primarily for engineers, ap- 
plied mathematicians, and theoretical 
sociologists (if the name is proper) to 
enable them to cope with more compli- 
cated problems. 

M. Z. v. KRZYWOBLOCKI 
College of Engineering, Michigan 
State Univer-sity, East Lansing 48823 

Experimentation on Humans 

Your debate on the ethics of human 

experimentation (Letters, 13 May) re- 
minded me of my undergraduate experi- 
ence in 1927 when I served as a human 
guinea pig for a Nobel laureate, Pro- 
fessor A. V. Hill. Hill was always eager 
to explain his theories concerning oxy- 
gen consumption by the human being 
while working under stress. At the time 
he was testing the candidates for crew, 
he even apologized for not using his 
oxygen measuring device on himself 
under the stress of rowing. He found 
it impracticable, he said, since he had 
great difficulty handling both the stick 

Excluding information theory, I have 
always had the impression that simula- 
tion and fields mentioned by Bross un- 
der 'the name of "mathematically ori- 
ented new sciences," are not "sciences" 
at all, in the full meaning of this word. 
These may be new tools in tech- 
nological sciences, perhaps mathemati- 
cal physics and the sociological sciences, 
constructed primarily for engineers, ap- 
plied mathematicians, and theoretical 
sociologists (if the name is proper) to 
enable them to cope with more compli- 
cated problems. 

M. Z. v. KRZYWOBLOCKI 
College of Engineering, Michigan 
State Univer-sity, East Lansing 48823 

Experimentation on Humans 

Your debate on the ethics of human 

experimentation (Letters, 13 May) re- 
minded me of my undergraduate experi- 
ence in 1927 when I served as a human 
guinea pig for a Nobel laureate, Pro- 
fessor A. V. Hill. Hill was always eager 
to explain his theories concerning oxy- 
gen consumption by the human being 
while working under stress. At the time 
he was testing the candidates for crew, 
he even apologized for not using his 
oxygen measuring device on himself 
under the stress of rowing. He found 
it impracticable, he said, since he had 
great difficulty handling both the stick 

Excluding information theory, I have 
always had the impression that simula- 
tion and fields mentioned by Bross un- 
der 'the name of "mathematically ori- 
ented new sciences," are not "sciences" 
at all, in the full meaning of this word. 
These may be new tools in tech- 
nological sciences, perhaps mathemati- 
cal physics and the sociological sciences, 
constructed primarily for engineers, ap- 
plied mathematicians, and theoretical 
sociologists (if the name is proper) to 
enable them to cope with more compli- 
cated problems. 

M. Z. v. KRZYWOBLOCKI 
College of Engineering, Michigan 
State Univer-sity, East Lansing 48823 

Experimentation on Humans 

Your debate on the ethics of human 

experimentation (Letters, 13 May) re- 
minded me of my undergraduate experi- 
ence in 1927 when I served as a human 
guinea pig for a Nobel laureate, Pro- 
fessor A. V. Hill. Hill was always eager 
to explain his theories concerning oxy- 
gen consumption by the human being 
while working under stress. At the time 
he was testing the candidates for crew, 
he even apologized for not using his 
oxygen measuring device on himself 
under the stress of rowing. He found 
it impracticable, he said, since he had 
great difficulty handling both the stick 

692 692 692 692 

and the sliding seat of a rowing ma- 
chine. 

Because I broke his record for the 

consumption of oxygen per unit of time 
while under stress of severe exercise, 
Hill paid me a great deal of attention. 
Later, when a track man surpassed my 
record, Hill was very eager for me to 
run with his device in an attempt to 

regain the "world's record for oxygen 
consumption," as he called it. Since 

running is a faster motion than rowing, 
he hoped that I would show greater 
oxygen intake. My coach was reluctant 
to give his permission as the rowing 
season was upon us and he feared run- 

ning would make me lame. Although 
"jolly well disappointed," Hill would 
not consider testing me while the exer- 
cise stress was running. Throughout, 
Hill considered the convenience and 
welfare of his guinea pigs; the conveni- 
ence of the experimenter came second. 

Owing to my experience with Hill, I 
am strongly in favor of human experi- 
mentation, especially when the subject 
is also the experimenter. As a research 
scientist in biology, I have not hesitated 
to experiment on myself. Two years 
ago, when I developed symptoms of 
coronary disease I tested an essential 
trace element combined with a vitamin 
that had "no established minimum daily 
dosage." The results exceeded my fond- 
est hopes, and numerous symptoms, 
including one that had been conspicu- 
ous for 40 years, disappeared. 

PAUL D. HARWOOD 

Ashland, Ohio 

A Protest of Innocence 

In his article, "Speaking of space" 
(13 May, p. 875), David McNeill 
gives credit (or blame) where it is 
not due when he imputes certain con- 
tributions to "space speak" to newsmen. 

". . . some of the most popular 
specimens . . . [were] invented by 
newsmen . . among these are A-OK, 
blast off, and spin off," McNeill says. 

To my personal knowledge, "A-OK" 
was invented not by newsmen but by 
an imaginative public relations man 
named John A. Powers, who as "Voice 
of Mercury" of the flight of Alan B. 
Shepard in May 1961 attributed the 
phrase to the astronaut. Later it de- 
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an imaginative public relations man 
named John A. Powers, who as "Voice 
of Mercury" of the flight of Alan B. 
Shepard in May 1961 attributed the 
phrase to the astronaut. Later it de- 
veloped that Shepard had not said 
"A-OK," but by that time the phrase 
was a part of the English language, 
having been adopted, not invented, by 
newsmen. 
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Rigid quality tests are made on Du Pont 
Reagents... during manufacturing, in the 
analytical laboratory, and again before 
shipment...to meet Du Pont's own strict 
standards as well as the specifications of 
the ACS. In all, Du Pont Reagents receive 
23 stringent quality checks. 

And, over 65 years experience in manufac- 
turing reagents (and the highest quality 
"crudes") has enabled Du Pont to identify 
and minimize sources of contamination... 
assuring your Du Pont Reagents Distribu- 
tor and you of the highest possible quality 
and uniformity. 

Safety Features-Du Pont also pioneered 
many outstanding features for safety and 
convenience in reagents handling including 
-color coding, safety grip handles, "single- 
trip" bottles and dripless sleeves...all 
available to you through your Du Pont 
Distributor. 

Service -There are over 160 DuPont Reagents 
distributor locations across the country to 
assure you of fast delivery and dependable 
service... whether it be for 1 or 5 pint bot- 
tles or 6/2 or 13 gallon carboys. The next 
time you need reagents of the highest 
quality, contact your Du Pont Distributor 
-he's as close as your phone-and specify 
"Du Pont" Reagents. 

You Can Depend on DuPont Reagents... 
for Quality, Service and Safety Features 

NITRIC ACID GLACIAL ACETIC ACID 
SULFURIC ACID AMMONIUM 
HYDROCHLORIC HYDROXIDE 
ACID FORMIC ACID 90?/a 

I Du Pont Co., Room 3312B 
I Wilmington, Delaware 19898 

I Send [ name of nearest Distributor 
] Du Pont Reagents Catalog Sheet El prices 
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I believe further research will show 
that spin off was invented not by news- 
men but by NASA officials wishing to 
avoid the unpleasant connotations of 
the word fallout. 

Blast off seems to have been carried 
over into science (fact) writing from 
science (fiction) writing, rather than 

having been invented de novo by news- 
men. Whether blast off is "spurious," 
as McNeill suggests, is a matter of 

opinion; it is as precise in meaning 
as the engineer-approved word liftofj 
and a good deal more descriptive. 

WILLIAM HINES 

Washington Star, 
Washington, D.C. 20003 

Cowardly Patient 

I wish to thank Preston J. Burnham 
for his proposed informed-consent form 
(Letters, 22 April). It is indeed heart- 

warming to learn that at least one 
member of the medical profession is 

capable of complete honesty and can- 
dor. 

The matter is of personal interest 
to me because my doctor has insisted 
that I undergo the hernia operation 
Burnham outlined so eloquently. As 

explained to me, the prospect is not 

completely unthinkable, although terms 
like incision, suture, and others are ob- 
viously only synonyms for hack, saw, 
and chop. He has even been so devi- 
ous as to recommend a surgeon who 
has many (perhaps thousands of) suc- 
cessful operations to his credit, at the 
same time avoiding mention of the un- 
told numbers who must surely have suc- 
cumbed to the "possible complica- 
tions" Burnham listed. 

The latter must be aware though, 
that his proposed form will meet with 
some resistance from the more reac- 
tionary elements of the medical fratern- 
ity. When I showed it to one of my 
neighbors (who is said to be a com- 
petent surgeon but whom I know to 
be a lousy golfer), he broke up in up- 
roarious laughter. Obviously, this sort 
of person will obstruct general accept- 
ance of the proposal. 

I am confident that if devout cow- 
ards like myself would sign the con- 
sent form seriously, we could not only 
halt medical progress but perhaps even 
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Several information exchange groups 
(IEG) have been created by the Na- 
tional Institutes of Health as a means 
of facilitating scientific communication 
in certain specialized fields. In essence, 
each provides a selected list of par- 
ticipants with preprints of articles as 
well as with recent comments or mem- 
oranda written by members. Informa- 
tion disseminated in this manner may 
be cited in formal bibliographies as a 
"personal communication" but not 
treated as published work. 

At the annual meeting of the Ameri- 
can Association of Immunologists in 
Atlantic City in April, there was con- 
siderable discussion of the merits of 
IEG No. 5, Immunopathology. Though 
it was agreed that the IEG represented 
an important experiment in the area 
of rapid iand effective dissemination 
of the results of scientific research, 
a number of disadvantages were 
noted: 

1) IEG communications are sent 
only to a limited number of members 
of the scientific community. The im- 
plied selection, which might be per- 
missible for the private dissemination 
of preprints, was considered improper 
in an operation conducted by a govern- 
mental agency. 

2) While the IEG clearly accelerates 
communication, it does not add to it, 
since the preprints are read by the 
same scientists who will later read the 
published articles. 

3) While the preprints are not in- 
tended to serve as a substitute for for- 
mal publications, they do so in effect, 
since complete manuscripts are repro- 
duced. The contention that they are 
"not published work" is meaningless 
since they are, to an increasing de- 
gree, quoted in formal bibliographies. 
Attempts by a single journal, such as 
the Journal of Immunology, to restrict 
such quotation are likely to be ineffec- 
tual. There was unanimous agreement 
that each memorandum should be 
clearly marked with the warning that 
it does not constitute a formal publi- 
cation and may not be cited. 

4) Since the preprints are complete 
publications, there is a real danger that 
they will reduce the usefulness of ex- 
isting journals in the field of Immunol- 
ogy and may ultimately supersede them. 

5) No refereeing process is provided 
for what is, in essence, a form of 
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authors who prepublish most or all of 
their papers in this form, apparently 
solely for this purpose. A recent memo- 
randum encouraging use of the IEG 
specifically to assure priority was very 
unfortunate. 

7) When manuscripts already ac- 
cepted for publication are preprinted 
by IEG, there is an infringement of 
copyright. In general, the IEG pre- 
print violates the requirement of most 
journals that manuscripts submitted to 
them have not been submitted else- 
where. 

8) One of the principal objects of 
the IEG has not been achieved, inso- 
far as little or no free discussion has 
taken place in its pages, judging by 
IEG No. 5. 

9) A publication program of the 
magnitude of the IEG requires the ex- 
penditure of large sums of money. At 
a time when funds available for re- 
search are limited, the diversion of con- 
siderable amounts for this purpose is 
difficult to justify. 

As a result of the discussion, in 
which the above points were raised, a 
resolution was passed by a vote of 56 
in favor to 39 against that IEG No. 5 
publication should not be continued. 

SHELDON DRAY 

American Association of 
Immunologists, 9650 Wisconsin Avenue, 
Bethesda, Maryland 20014 

For a Cleaner Lake Tahoe 

As the attempt to reduce water pol- 
lution in the vicinity of Lake Tahoe 
progresses, Abelson predicts that the 
use of fertilizers may be banned (Edi- 
torial, 20 May, p. 1015). If one were 
to take all the fertilizers used in the 
entire area and dump them directly into 
Lake Tahoe, it would not change the 
measurable concentration, provided that 
uniform distribution could be accom- 
plished. Only 2000 tons of nitrogen are 
used in an entire year in the whole 
state of Nevada. Even this amount of 
nitrogen would scarcely change the con- 
centration in Lake Tahoe sufficiently 
to measure by any means, including a 
biological one. Banning the use of 
fertilizers on garden plots seems very 
extreme, but organic pollutants feeding 
constantly into lakes and streams in 
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Love Chemical Co. 635-7803 
Wm. Lynn Chemical Corp. 583-8369 
McKesson & Robbins, Inc. 366-1406 
Preiser Scientific Co. 636-3307 
LOUISIANA 
BATON ROUGE 
McKesson & Robbins, Inc. 356-4591 
NEW ORLEANS 
W. H. Curtin Co. 524-0475 
McKesson & Robbins, Inc. 861-8191 
MARYLAND 
BALTIMORE 
Leidy Chemical Corp. 685-2200 
MASSACHUSETTS 
FRAMINGHAM 
Axton-Cross Corp. 872-4378 
MEDFORD 
McKesson & Robbins, Inc. 395-6560 
SOMMERVILLE 
Cenco Instrument Corp. 776-1800 
SPRINGFIELD 
Hampden Color & Chem. 732-2112 
WESTFIELD 
Eastern Chemicals, Inc. 568-8669 
MICHIGAN 
DETROIT 
Eaton Chemical Corp. 962-5216 
McKesson & Robbins, Inc. 834-7830 
E. H. Sargent Co. 931-0337 
GRAND RAPIDS 
McKesson & Robbins, Inc. 451-2938 
Wolverine Solv. & Chem. 245-9111 
LANSING 
Carrier-Stephens Co. 482-0838 
SAGINAW 
McKesson & Robbins, Inc. 754-7478 
MINNESOTA 
HIBBING 
Lerlab Suppiy Co. 262-3456 
MINNEAPOLIS 
McKesson & Robbins, Inc. 789-2403 
Geo. T. Walker & Co. 333-3343 
ST. PAUL 
Lyon Chemicals, Inc. 646-1351 
MISSOURI 
KANSAS CITY 
McKesson & Robbins, Inc. 842-6240 
ST. LOUIS 
McKesson & Robbins, Inc. 231-0944 
SPRINGFIELD 
McKesson & Robbins, Inc. 866-3501 
NEBRASKA 
OMAHA 
McKesson & Robbins, Inc. 341-4755 
NEW JERSEY 
BLOOMFIELD 
McKesson & Robbins, Inc. 748-6300 
MOUNTAINSIDE 
Cenco Instrument Co. 233-2000 
NEWARK 
Dooner & Smith Co. 623-1905 
PATERSON 
Brown Chemical Co. 684-0388 
SPRINGFIELD 
E. H. Sargent Co. 376-7050 
WHIPPANY 
Nitine, Inc. 887-6000 
NEW MEXICO 
ALBUQUERQUE 
Van Waters & Rogers, Inc. 344-3407 
NEW YORK 
BUFFALO 
Chemical Sales Corp. 885-5100 
McKesson & Robbins, Inc. 873-8590 
BROOKLYN 
Enequist Chemical Co. 497-1200 
Robinson Bros. Chemicals 497-0043 
NEW YORK CITY 
McKesson & Robbins, Inc. 937-1600 
Std. Scientific Supply 777-0660 
RENSSELAER 
Eastern Chemicals Inc. 465-2474 
ROCHESTER 
Chemical Sales Corp. 235-2480 
SYRACUSE 
Eastern Chemicals Inc. 463-8669 
UTICA 
Monarch Chemicals, Inc. 732-6151 
NORTH CAROLINA 
CHARLOTTE 
F. H. Ross & Co. 392-2121 
ELON COLLEGE (BURLINGTON) 
Carolina Biological Sup. 584-8801 
GREENSBORO 
F. H. Ross & Co. 299-1101 
RALEIGH 
F. H. Ross & Co. 833-168 

REG U S PAT Off. 
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REG U S PAT Off. 

OHIO 
AKRON 
Farley Chem. & Solvents 762-7261 
BEDFORD HEIGHTS 
McKesson & Robbins, Inc. 292-7500 
CINCINNATI 
E. H. Sargent & Co. 771-3850 
Globe Chemical Co. 242-2300 
McKesson & Robbins, Inc. 563-2440 
CLEVELAND 
Inland Chemical Corp. 771-1660 
McKesson & Robbins, Inc. 292-7500 
COLUMBUS 
Eton-Colby Chem. Co. 252-7170 
Globe Chemical Co. 231-3671 
McKesson & Robbins, Inc. 443-7629 
DAYTON 
Globe Chemical Co. 222-4035 
Industrial Chem. Prod. 222-6391 
LIMA 
Inland Chemical Corp. 223-2075 
TOLEDO 
Inland Chemical Corp. 243-5295 
OKLAHOMA 
OKLAHOMA CITY 
McKesson & Robbins, Inc. 232-1351 
TULSA 
Chemical Products, Inc. 587-8135 
McKesson & Robbins, Inc. 627-6550 
OREGON 
PORTLAND 
Scientific Supplies Co., Division of 
Van Waters & Rogers, Inc. 222-1721 
PENNSYLVANIA 
ALTOONA 
McKesson & Robbins, Inc. 944-9438 
HARRISBURG (Hummelstown) 
McKesson & Robbins, Inc. 566-2522 
PHILADELPHIA 
McKesson & Robbins, Inc. 446-5585 
Phillips & Jacobs Co. 922-0900 
Pioneer Salt Co. 627-1200 
PITTSBURGH 
McKesson & Robbins, Inc. 923-1100 
YORK 
North Chemical Co. 843-0829 
WILLIAMSPORT 
McKesson & Robbins, Inc. 323-5462 
RHODE ISLAND 
PROVIDENCE 
McKesson & Robbins, Inc. 421-0262 
SOUTH CAROLINA 
COLUMBIA 
Columbia Org. Chem. Co. 787-7606 
F. H. Ross & Co. 252-3732 
GREENVILLE 
F. H. Ross & Co. 239-9107 
TENNESSEE 
CHATTANOOGA 
Burkart-Schier Chem. Co. 266-0101 
KNOXVILLE 
Burkart-Schier Chem. Co. 523-7171 
F. H. Ross, Inc. 525-9356 
MEMPHIS 
Ideal Chem. & Supply 278-0200 
NASHVILLE 
Burkart-Schier Chem. Co. 255-0487 
TEXAS 
BEAUMONT 
McKesson & Robbins, Inc. 832-1612 
CORPUS CHRISTI 
McKesson & Robbins, Inc. 883-8464 
DALLAS 
W. H. Curtin & Co. 747-2503 
McKesson & Robbins, Inc. 421-7668 
E. H. Sargent Co. 352-8411 
EL PASO 
Van Waters & Rogers, Inc. 778-4225 
FORT WORTH 
McKesson & Robbins, Inc. 624-7204 
HARLINGEN 
McKesson & Robbins, Inc. 423-2487 
HOUSTON 
W. H. Curtin & Co. 923-1661 
Matheson Scientific, Inc. 923-1627 
McKesson & Robbins, Inc. 644-5461 
Refinery Supply Co. 644-1401 
SAN ANTONIO 
McKesson & Robbins, Inc. 333-2310 
UTAH 
SALT LAKE CITY 
Van Waters & Rogers, Inc. 328-1112 
VIRGINIA 
RICHMOND 
Phipps & Bird, Inc. 644-5401 
WASHINGTON 
SEATTLE 
Scientific Supplies Co.; Division of 
Van Waters & Rogers, Inc. 624-5050 
SPOKANE 
Van Waters & Rogers, Inc. 747-4183 
WEST VIRGINIA 
CHARLESTON 
Preiser Scientific, Inc. 343-5515 
HUNTINGTON 
Cabell Chemical Co. 522-3122 
WISCONSIN 
APPLETON 
McKesson & Robbins, Inc. 734-9888 
MILWAUKEE 
McKesson & Robbins, Inc. 645-7909 
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NEW-LEITZ SM-D LUX LABORATORY MICROSCOPE 

Here's a laboratory microscope-with plusses that make a 
big difference. A rugged, dependable, basic instrument for 
handling routine microscopy workloads in the laboratory 
with ease and efficiency. Features usually found in higher 
priced microscopes improve performance and operating 
convenience, add versatility. 
Refinements include a larger, heavier base . built-in, vari- 
able lighting with low-voltage, high-intensity lamp-easily 
replaceable, precentered GE bulb . built-in field diaphragm 
? centerable condenser . dual coaxial coarse and fine adjust- 
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ment-never needs lubrication . spring-loaded protective 
mounts for high-power objectives . standard or coaxial 
mechanical stage -control knobs positioned for convenient 
operation . 360? rotatable, anti-reflection coated, inclined 
binocular tube . wide-field eyepieces. 
Need a willing "extra hand" in your laboratory? Don't 
overlook the Leitz SM-D LUX microscope. 63066 

IE. LEITZ. INC, 468 PARK AVENUE SOUTH, NEW YORK, N, V. 10016t 
D i b s t o rs o f t h e w o r d - f amous r o u c t s o 1 

E r n st L e i t z G. m,. b, H., W etz r, G e r m a n y--E r n s t L e itz Ca nada Ltd. 

LEICA AND LEICINA CAMECIAS , LENSES ? PROJECTORS IMICROSCOPES 
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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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Help for Small Colleges 
Undernourished small colleges are often talent traps, dulling the 

interest of their most promising students with inadequate facilities 
and out-of-date teachers. The effect on potential scientists is im- 
portant, but the effect on other students is of at least as great 
importance. The president of the Research Corporation recently 
expressed the foundation's conviction that "the liberal arts colleges 
represent the major promise in education for development of the 
leaders and responsible citizens who will be needed to cope with 
and to shape the world in the years ahead. It is our further convic- 
tion that science-for the non-scientist as well as for the researcher 
or teacher of science-is an essential element in this kind of educa- 
tion." If the facilities are inadequate and the faculty is inferior, the 
attitudes of all students are adversely affected and their understanding 
of science is stunted and warped. 

Shortly after World War II, to help combat these shortcomings, 
the Research Corporation began to make grants to liberal arts col- 
leges. The primary reason was to strengthen science in liberal arts 
colleges, but many recipients reported that the grants had a secondary 
effect of stimulating improvements in the colleges' other academic 
departments. The program has been effective; it was expanded some 
10 years ago; and now the budget is being doubled. 

Some of the large grants of the Ford Foundation go to liberal 
arts colleges. The National Science Foundation, too, is seeking to 
help. The 1967 budget includes $10 million for grants to aid science 

departments in liberal arts colleges and in small universities that grant 
few doctoral degrees. If Congress continues to provide the funds, 
NSF hopes to make grants to several hundred colleges during the 

coming years. 
If the financial support promised by these, or other similar, pro- 

grams is to be of maximum benefit, help is also needed from college 
administrators and from scientists. Several years ago Laurence Gould 
found that the administrators of some small colleges were uninter- 
ested in faculty research. Some were even hostile. Scientific societies 
can help overcome such difficulties by demonstrating their interest. 
The American Chemical Society makes research grants to chemists 
at small colleges. The Committee on Physics Faculties in Colleges, 
of the American Association of Physics Teachers, has conducted an 
illuminating study on the teaching of physics in colleges. One finding 
was that physics majors who received their bachelor's degrees at a 

university had a one-in-four chance of continuing to the doctorate. 
Those whose first degrees were from a college (except for a few 
of the prestigious ones) had only a one-in-twenty chance. 

The widely held belief that a liberal arts college is the "best" 
place to get an undergraduate education has had hard sledding, at 
least in the sciences, against such evidence. Nevertheless, liberal arts 
colleges continue to be an important component of higher education. 
They can continue to be such, but now they can give a good liberal 
education only if science faculties and facilities are adequate. The 
new NSF program, Ford Foundation grants, and the increased em- 

phasis of the Research Corporation will help, and will be of great 
significance if they stimulate other major efforts to improve liberal 
arts colleges.-DAEL WOLFLE 
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For 
scientific 
spelunkers 
Garden variety spelunkers explore 
caves. And good equipment helps 
insure their safety. 
That's what Blickman's small lead 
caves are for. 

They help scientists safely explore and 
process radioisotopes for medical, bio- 
logical, agricultural or industrial use. 

The job may be dissolving, blending, 
mixing, filtration, use of centrifuges, 
filling containers or you name it. 
These junior size lead caves can be 
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for many institutions or companies 
such as Squibb and Union Carbide. 
You can share in this experience. 
The coupon gets you a catalog on 
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The 

ideal syringe 

for absolute 

accuracy 

With a liquid delivery accuracy 
within ?1% and a repeatable 
accuracy within + 1%, Hamilton's 
701N has become the standard 
measuring device in laboratories 
throughout the world. 10 ul capac- 
ity, leak-tight to 5 atmospheres 
pressure. Constructed of stainless 
steel and alkali-resistant glass. 

Write for 700 Series Brochure 

HAMILTON COMPANY 
P. 0. Box 307-K 

Whittier, California 

Check your glassware washing prob- 
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date interpretations of the echolocating 
capacities of these animals. 

The need for more communication 

among researchers in the field of ma- 
rine bioacoustics was first expressed 
at a meeting held in March 1961, 
at the Lerner Marine Laboratory, Bimi- 
ni, Bahamas. That meeting was held 
in connection with the then newly 
established acoustic-video system, in- 
stalled at Bimini by the Institute of 
Marine Science, University of Miami 
[Science 134, 288 (1961)]. Accord- 

ingly a symposium was planned and 

organized by William N. Tavolga, John 
C. Steinberg, and Robert F. Mathew- 
son. This first symposium on marine 
bioacoustics was held at Bimini, in 

April 1963; it was cosponsored by the 
Office of Naval Research and the 
American Museum of Natural History. 
After the publication of the proceed- 
ings of this symposium [Marine Bio- 
acoustics (Pergamon Press, 1964)], it 
became clear that the field was advanc- 

ing rapidly and a second symposium 
was in order. The U.S. Naval Training 
Device Center has been developing a 

project, in collaboration with the 
American Museum, of accumulating 
available data on marine animal 
sounds. Recognizing the need for 

bringing communication in this field up 
to date, the center, particularly its 
technical director of research, Hanns 
H. Wolff, proposed the convocation of 
this second symposium on marine 
bioacoustics. 

The discussions following each pa- 
per at this symposium were quite ex- 
tensive. Both the papers and the dis- 
cussions are in the process of being 
assembled and edited for eventual pub- 
lication. 

WILLIAM N. TAVOLGA 

Department of Animal Behavior, 
American Museum of Natural History, 
and Department of Biology, 
City College of the City University of 
New York 

Forthcoming Events 

September 

1-3. Genetics Soc. of America, Chicago, 
Ill. (R. P. Wagner, Dept. of Zoology, 
Univ. of Texas, Austin) 

1-5. International College of Angiology, 

date interpretations of the echolocating 
capacities of these animals. 

The need for more communication 

among researchers in the field of ma- 
rine bioacoustics was first expressed 
at a meeting held in March 1961, 
at the Lerner Marine Laboratory, Bimi- 
ni, Bahamas. That meeting was held 
in connection with the then newly 
established acoustic-video system, in- 
stalled at Bimini by the Institute of 
Marine Science, University of Miami 
[Science 134, 288 (1961)]. Accord- 

ingly a symposium was planned and 

organized by William N. Tavolga, John 
C. Steinberg, and Robert F. Mathew- 
son. This first symposium on marine 
bioacoustics was held at Bimini, in 

April 1963; it was cosponsored by the 
Office of Naval Research and the 
American Museum of Natural History. 
After the publication of the proceed- 
ings of this symposium [Marine Bio- 
acoustics (Pergamon Press, 1964)], it 
became clear that the field was advanc- 

ing rapidly and a second symposium 
was in order. The U.S. Naval Training 
Device Center has been developing a 

project, in collaboration with the 
American Museum, of accumulating 
available data on marine animal 
sounds. Recognizing the need for 

bringing communication in this field up 
to date, the center, particularly its 
technical director of research, Hanns 
H. Wolff, proposed the convocation of 
this second symposium on marine 
bioacoustics. 

The discussions following each pa- 
per at this symposium were quite ex- 
tensive. Both the papers and the dis- 
cussions are in the process of being 
assembled and edited for eventual pub- 
lication. 

WILLIAM N. TAVOLGA 

Department of Animal Behavior, 
American Museum of Natural History, 
and Department of Biology, 
City College of the City University of 
New York 

Forthcoming Events 

September 

1-3. Genetics Soc. of America, Chicago, 
Ill. (R. P. Wagner, Dept. of Zoology, 
Univ. of Texas, Austin) 

1-5. International College of Angiology, 

date interpretations of the echolocating 
capacities of these animals. 

The need for more communication 

among researchers in the field of ma- 
rine bioacoustics was first expressed 
at a meeting held in March 1961, 
at the Lerner Marine Laboratory, Bimi- 
ni, Bahamas. That meeting was held 
in connection with the then newly 
established acoustic-video system, in- 
stalled at Bimini by the Institute of 
Marine Science, University of Miami 
[Science 134, 288 (1961)]. Accord- 

ingly a symposium was planned and 

organized by William N. Tavolga, John 
C. Steinberg, and Robert F. Mathew- 
son. This first symposium on marine 
bioacoustics was held at Bimini, in 

April 1963; it was cosponsored by the 
Office of Naval Research and the 
American Museum of Natural History. 
After the publication of the proceed- 
ings of this symposium [Marine Bio- 
acoustics (Pergamon Press, 1964)], it 
became clear that the field was advanc- 

ing rapidly and a second symposium 
was in order. The U.S. Naval Training 
Device Center has been developing a 

project, in collaboration with the 
American Museum, of accumulating 
available data on marine animal 
sounds. Recognizing the need for 

bringing communication in this field up 
to date, the center, particularly its 
technical director of research, Hanns 
H. Wolff, proposed the convocation of 
this second symposium on marine 
bioacoustics. 

The discussions following each pa- 
per at this symposium were quite ex- 
tensive. Both the papers and the dis- 
cussions are in the process of being 
assembled and edited for eventual pub- 
lication. 

WILLIAM N. TAVOLGA 

Department of Animal Behavior, 
American Museum of Natural History, 
and Department of Biology, 
City College of the City University of 
New York 

Forthcoming Events 

September 

1-3. Genetics Soc. of America, Chicago, 
Ill. (R. P. Wagner, Dept. of Zoology, 
Univ. of Texas, Austin) 

1-5. International College of Angiology, 
8th annual mtg., Madrid, Spain. (H. E. 
Shaftel, 50 Broadway, New York, N.Y. 
10004) 

2-4. Czechoslovak Soc. of Arts and 
Sciences in America, 3rd congr., New 
York, N.Y. (R. Sturm, Skidmore College, 
Saratoga Springs, N.Y. 12866) 

12 AUGUST 1966 

8th annual mtg., Madrid, Spain. (H. E. 
Shaftel, 50 Broadway, New York, N.Y. 
10004) 

2-4. Czechoslovak Soc. of Arts and 
Sciences in America, 3rd congr., New 
York, N.Y. (R. Sturm, Skidmore College, 
Saratoga Springs, N.Y. 12866) 

12 AUGUST 1966 

8th annual mtg., Madrid, Spain. (H. E. 
Shaftel, 50 Broadway, New York, N.Y. 
10004) 

2-4. Czechoslovak Soc. of Arts and 
Sciences in America, 3rd congr., New 
York, N.Y. (R. Sturm, Skidmore College, 
Saratoga Springs, N.Y. 12866) 

12 AUGUST 1966 

: : : ? ey la/ug a' uh ; 

when Isat down to play 
the' c J3 W?athat0ron-- : 

^ :^ ': ̂  . 
; : 

.:*;l; ..- 
^ j : - ; .' 

' ̂  . : ' 
; '. 

' 
,:^ 

* : . . ^ : 

' 
"':" 

"':i:"\.^ : ;,* 
' 

.; ^ .:. ^ ^ ^ ^ , 
* 

'.". ^ ^. 
* 

*: *'. . ..... : 

Little did they reale then that thiswas no ordinary $5,000 

-Mathatro n. All they could see was the simple algebraic keyboard, 
and the paper tape readout -.: - 

" < <But underneath the Mathat ron, cle verl disguised in- the table 
was capacity bringing-the- totals to 48 idivaddressabl 
storage registers, 480 steps of prgram me'mory,: 18 pre wired .pro- 

--grams of 48 steps each, increased speed a:nd added program control! 

: By my ri ght han d, un known t tthose sMickeri ng onti my left, close ; 

;by the candelabra, was an additio a control Box which told me, by ; 

blinkigng lghts,- wich of the -loosing.And her 
were-: other buttons there, too. 

"When I finished my evaluation -ofthe-Mr-- t i t r no 

-metric, logari thmic arnd other: . .functions, ,mat rix:man i pulation s, : 

g triandguslati-on and-- the solution eof polyno mials, they applaudedt a 
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0OO0X Amplification, 
high common mode 
rejection 

new wideband, chopper-less, 
all-solid-state, differential 
DC amplifier precisely mea- 
sures thermocouple, strain 
gage and similar DC out- 
puts. Model 8875A un- 
matched in 0.01% non-line- 
arity, -?0.1% gain accuracy, 
-?0.01% gain stability and 
120 db c.m. rejection (dc 
-60 cps, up to 1K source 
imped. in either side of 
input) -for $495, includ- 
ing the power supply. Ten 
of these compact units 
rack- or case-mount in only 
5" x 19" of panel space, 
deliver 10v across 100 ohms 
with up to 1000' of cable, 
to drive magnetic tape re- 
corder, oscillograph, etc. as 
described at right. 

For complete specifications 
and application help, call 
your local Hewlett-Packard 
field engineering office, or 
write: Sanborn Division, 
Hewlett-Packard Company, 
175 Wyman Street, Wal- 
tharn, Mass. 02154. Europe 
H.P.S.A., 54 Route des 
Acacias, Geneva. 
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rack- or case-mount in only 
5" x 19" of panel space, 
deliver 10v across 100 ohms 
with up to 1000' of cable, 
to drive magnetic tape re- 
corder, oscillograph, etc. as 
described at right. 

For complete specifications 
and application help, call 
your local Hewlett-Packard 
field engineering office, or 
write: Sanborn Division, 
Hewlett-Packard Company, 
175 Wyman Street, Wal- 
tharn, Mass. 02154. Europe 
H.P.S.A., 54 Route des 
Acacias, Geneva. 
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IRIG-compatible tape 
recording at lower cost 

with 7- or 14-channel 3900A 
Series systems following 
8875A Data Amplifiers. Re- 
cord at 17/8 to 60 ips, push- 
button-selected tape speeds, 
from 100-100,000 cps in di- 
rect mode; 3 db response, 
better than 40 db signal/ 
noise ratio rms at 60 ips. 
Integral footage counter ac- 
curate to 99.95%, plug-in 
solid state amplifiers, snap- 
on reels, no maintenance 
except occasional tape path 
cleaning. Fully-compatible 
with other IRIG-standards 
instrumentation, at basic 
system prices from $6,185 
(7 channels), or $8,415 (14 
channels), plus desired elec- 
tronics. Store all your low 
level data signals on 3900A- 
recorded tape, then see . . . 

See HP New Instruments 
and Measurement Seminars 
at WESCON-Hollywood 

IRIG-compatible tape 
recording at lower cost 

with 7- or 14-channel 3900A 
Series systems following 
8875A Data Amplifiers. Re- 
cord at 17/8 to 60 ips, push- 
button-selected tape speeds, 
from 100-100,000 cps in di- 
rect mode; 3 db response, 
better than 40 db signal/ 
noise ratio rms at 60 ips. 
Integral footage counter ac- 
curate to 99.95%, plug-in 
solid state amplifiers, snap- 
on reels, no maintenance 
except occasional tape path 
cleaning. Fully-compatible 
with other IRIG-standards 
instrumentation, at basic 
system prices from $6,185 
(7 channels), or $8,415 (14 
channels), plus desired elec- 
tronics. Store all your low 
level data signals on 3900A- 
recorded tape, then see . . . 

See HP New Instruments 
and Measurement Seminars 
at WESCON-Hollywood 

High resolution graphic 
recordings immediately 
High resolution graphic 
recordings immediately 

made by slow-speed play- 
back of taped signals into 
the new 8- to 24-channel 
4500 Series dc-5kc optical 
(ultraviolet) oscillograph. 
lmproved optical writing 
system and charts produce 
high contrast traces which 
may occupy entire 8" chart 
width, overlap, be position- 
ed along a common baseline 
or anywhere on the chart. 
Traces clearly readable in 
room light immediately fol- 
lowing recording, may be 
permanently preserved by 
chemical fixing. Entire dc-5 
kc frequency range covered 
by one set of galvanometers, 
eliminating separate galvan- 
ometer inventories and tedi- 
ous changes. Trace resolu- 
tion aided by choice of 9 
pushbutton chart speeds, 
0.25 to 100 inches/sec.; full 
width time lines, amplitude 
lines partially or wholly re- 
movable, sequential trace 
interruption for trace iden- 
tification. Complete 8-chan- 
nel systems from $7,000. 
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2-6. American Psychological Assoc., 
74th annual mtg., New York, N.Y. (A. H. 
Brayfield, 1200 17th St., NW, Washing- 
ton, D.C. 20036) 

2-6. Psychometric Soc., mtg., New 
York, N.Y. (W. G. Mollenkopf, Procter 
and Gamble Co., Box 599, Cincinnati, 
Ohio 45201) 

3-5. International Soc. for the History 
of Pharmacy, 40th conf., Heidelberg, Ger- 
many. (W. Luckenbach, Friederich-Ebert- 
Anlage 23a, Postfach 1109, 69 Heidelberg 
1 West Germany) 

3-7. Solid State Science, intern. conf., 
American Univ., Cairo, Egypt. (A. Bishay, 
Dept. of Physical Sciences, American 
Univ. in Cairo, 113 Kasr El Aini St., 
Cairo, UAR) 

4-9. American Phytopathological Soc., 
Caribbean Div., 6th annual mtg., Maracay, 
Venezuela. (G. Malaguti, Centro de In- 
vestigaciones Agronomicas Apartado Pos- 
tal 4690, Maracay) 

4-11. Sociology, 6th world congr., 
Evian, France. (G. G. Reader, Dept. of 
Medicine, Cornell Univ. Medical College, 
1300 York Ave., New York 10021) 

5-7. Rare Earths, conf., Inst. of Physics 
and the Physical Soc., Univ. of Durham, 
Durham, England. (Meetings Officer, Inst. 
of Physics and the Physical Soc., 47 Bel- 
grave Sq., London S.W.1) 

5-8. American Ornithologists' Union, 
mtg., Univ. of Minnesota, Duluth. (L. R. 
Mewaldt, Dept. of Biological Sciences, 
San Jose College, San Jose, Calif. 95114) 

5-9. Biophysics, 2nd intern. congr., 
Vienna, Austria. (A. K. Solomon, Bio- 
physical Laboratory, Harvard Medical 
School, Boston, Mass. 02115) 

5-9. Coordination Chemistry, intern. 
conf., St. Moritz, Switzerland. (G. Schwar- 
zenbach, Eidg. Technical High School, 
Zurich) 

5-9. Use of Isotopes in Plant Nutrition 
and Physiology Studies, symp., Vienna, 
Austria. (J. H. Kane, Conferences Branch, 
Div. of Technical Information, U.S. 
Atomic Energy Commission, Washington, 
D.C. 20545) 

5-9. Polar Meteorology, symp., Geneva, 
Switzerland. (K. K. Langlo, World Mete- 
orological Organization, 41 Ave. Giuseppe- 
Motta, 1200, Geneva) 

5-9. Water Pollution Research, 3rd 
intern. conf., Munich, Germany. (B. B. 
Berger, Box 5557, Friendship Station, 
Washington, D.C. 20016) 

5-10. Human Genetics. 3rd intern. 
congr., Univ. of Chicago, Chicago, Ill. 
(B. S. Strauss, Dept. of Microbiology, 
Univ. of Chicago, Chicago 60637) 

5-10. Insect Pathology, intern. collo- 
quium, Wageningen, Netherlands. (P. Gris- 
on, Laboratoire de Biocoenotique et de 
Lutte Biologique, La Miniere par Versail- 
les, Seine-et-Oise, France) 

5-10. International Radiation Protection 
Assoc., first intern. congr., Rome, Italy. 
(C. Polvani, Casella Postale 2359, Rome) 

5-11. Psychiatry, 4th world congr., 
Madrid, Spain. (Chair of Psychiatry, 
Faculty of Medicine, Univ. of San Carlos, 
Calle Atocha 106, Madrid) 
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5-11. Vital Substances, Nutrition, and 
Civilization Diseases, 12th intern. conv., 
Charleroi, Belgium. (H. A. Schweigart, 
Intern. Soc. for Research on Nutrition and 
Vital Substances, Bermeroder str., 61, 
Hannover, Kirochrode, West Germany) 
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5-13. International Committee of Elec- 
trochemical Thermodynamics and Kinetics, 
17th mtg., Tokyo and Kyoto, Japan. (M. 
Fleischmann, Dept. of Physical Chemistry, 
Univ. of Newcastle upon Tyne, New- 
castle upon Tyne 1, England) 

15-17. Rock Mechanics, 8th symp., 
Minneapolis, Minn. (Symposium Commit- 
tee, Univ. of Minnesota, Minneapolis) 

5-19. International Scientific Radio Un- 
ion, 15th general assembly, Munich, Ger- 
many. (E. Herbays, 7, pl. Emile Danco, 
Brussels 18, Belgium) 

6-8. Selenium in Biomedicine, intern. 
symp., Corvallis, Ore. (O. H. Muth, DVM 
Nutrition Research Inst., Oregon State 
Univ., Corvallis 97331) 

6-9. Bacterial Intestinal Infectious Dis- 
eases, intern. symp., Prague, Czechoslo- 
vakia. (M. Duniewicz, Czechoslovak Med- 
ical Soc. J. E. Purkyne Sokolska 31, 
Prague) 

6-10. Molecular Structure and Spectros- 
copy, mtg., Ohio State Univ., Columbus. 
(R. N. Rao, Dept. of Physics, Ohio State 
Univ., Columbus 43210) 

6-10. American Political Science Assoc., 
mtg., New York, N.Y. (E. M. Kirk- 
patrick, 1726 Massachusetts Ave., NW, 
Washington, D.C.) 

6-10. Radiochemistry, 4th Czechoslo- 
vak conf., Bratislava, Czechoslovakia. (Nu- 
clear Chemistry Section, Czechoslovak 
Chemical Soc., Hradcanske nam 12, 
Prague 1) 

6-11. Magnetic Resonance and Relaxa- 
tion, intern. conf., Ljubljana, Yugoslavia. 
(R. Blinc, Nuclear Inst. "J. Stefan", 
Ljubljana) 

7-9. Aerodynamic Deceleration Systems, 
conf., Houston, Tex. (R. S. Ross, Good- 
year Aerospace Corp., 1210 Masillon Rd., 
Akron, Ohio 44315) 

7-9. Influence of Synthetics and Pesti- 
cides on Food Chemistry, symp., Aachen, 
Germany. (German Chemical Soc., Ge- 
schaftsstelle, 6 Frankfurt am Main, Post- 
fach 9075, Germany) 

7-10. National Agricultural Chemicals 
Assoc., 33rd annual mtg., White Sulphur 
Springs W. Va. (The Society, 1155 15th 
St. NW, Washington, D.C. 20005) 

7-10. American Geophysical Union, 6th 
western natl. mtg., Los Angeles, Calif. 
(AGU, 1145 19th St. NW, Washington, 
D.C. 20036) 

7-10. Internal Medicine, intern. conf., 
Amsterdam, Netherlands. (Secretariat, 
Holland Organizing Center, 16, Lange 
Voorhout, The Hague) 

7-10. Invertebrates and the Chemistry 
of Learning, symp., Michigan State Univ., 
East Lansing. (W. C. Corning, Fordham 
Univ., Bronx, N.Y.) 

7-10. Space Simulation, conf., Houston, 
Texas. (A. C. Bond, Code EA, NASA 
Manned Spacecraft Center, Houston 
77058) 

8-10. Atherosclerosis and the Reticulo- 
Endothelial System, intern. symp., Como, 
Italy. (R. Paoletti, Inst. of Pharmacology, 
Via Vanvitelli n. 32, Milan) 

8-10. International Soc. of Geographical 

5-13. International Committee of Elec- 
trochemical Thermodynamics and Kinetics, 
17th mtg., Tokyo and Kyoto, Japan. (M. 
Fleischmann, Dept. of Physical Chemistry, 
Univ. of Newcastle upon Tyne, New- 
castle upon Tyne 1, England) 

15-17. Rock Mechanics, 8th symp., 
Minneapolis, Minn. (Symposium Commit- 
tee, Univ. of Minnesota, Minneapolis) 

5-19. International Scientific Radio Un- 
ion, 15th general assembly, Munich, Ger- 
many. (E. Herbays, 7, pl. Emile Danco, 
Brussels 18, Belgium) 

6-8. Selenium in Biomedicine, intern. 
symp., Corvallis, Ore. (O. H. Muth, DVM 
Nutrition Research Inst., Oregon State 
Univ., Corvallis 97331) 

6-9. Bacterial Intestinal Infectious Dis- 
eases, intern. symp., Prague, Czechoslo- 
vakia. (M. Duniewicz, Czechoslovak Med- 
ical Soc. J. E. Purkyne Sokolska 31, 
Prague) 

6-10. Molecular Structure and Spectros- 
copy, mtg., Ohio State Univ., Columbus. 
(R. N. Rao, Dept. of Physics, Ohio State 
Univ., Columbus 43210) 

6-10. American Political Science Assoc., 
mtg., New York, N.Y. (E. M. Kirk- 
patrick, 1726 Massachusetts Ave., NW, 
Washington, D.C.) 

6-10. Radiochemistry, 4th Czechoslo- 
vak conf., Bratislava, Czechoslovakia. (Nu- 
clear Chemistry Section, Czechoslovak 
Chemical Soc., Hradcanske nam 12, 
Prague 1) 

6-11. Magnetic Resonance and Relaxa- 
tion, intern. conf., Ljubljana, Yugoslavia. 
(R. Blinc, Nuclear Inst. "J. Stefan", 
Ljubljana) 

7-9. Aerodynamic Deceleration Systems, 
conf., Houston, Tex. (R. S. Ross, Good- 
year Aerospace Corp., 1210 Masillon Rd., 
Akron, Ohio 44315) 

7-9. Influence of Synthetics and Pesti- 
cides on Food Chemistry, symp., Aachen, 
Germany. (German Chemical Soc., Ge- 
schaftsstelle, 6 Frankfurt am Main, Post- 
fach 9075, Germany) 

7-10. National Agricultural Chemicals 
Assoc., 33rd annual mtg., White Sulphur 
Springs W. Va. (The Society, 1155 15th 
St. NW, Washington, D.C. 20005) 

7-10. American Geophysical Union, 6th 
western natl. mtg., Los Angeles, Calif. 
(AGU, 1145 19th St. NW, Washington, 
D.C. 20036) 

7-10. Internal Medicine, intern. conf., 
Amsterdam, Netherlands. (Secretariat, 
Holland Organizing Center, 16, Lange 
Voorhout, The Hague) 

7-10. Invertebrates and the Chemistry 
of Learning, symp., Michigan State Univ., 
East Lansing. (W. C. Corning, Fordham 
Univ., Bronx, N.Y.) 

7-10. Space Simulation, conf., Houston, 
Texas. (A. C. Bond, Code EA, NASA 
Manned Spacecraft Center, Houston 
77058) 

8-10. Atherosclerosis and the Reticulo- 
Endothelial System, intern. symp., Como, 
Italy. (R. Paoletti, Inst. of Pharmacology, 
Via Vanvitelli n. 32, Milan) 

8-10. International Soc. of Geographical 
Pathology, 9th conf., Leiden, Netherlands. 
(Secretariat, Holland Organizing Centre, 
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It'l never be a best seller because 
it's free from Fisher Scientific. 
A concise, thorough description and bibliographical 
guide to FLORISIL?- a highly selective 
adsorbent for chromatography. 
You will discover many uses for Florisil in preparative and analytical 
chromatography. Among its principal applications are: detection 
and isolation of pesticide residues; isolation and separation of 
steroids; purification of pharmaceuticals. Florisil is an extremely 
white, hard granular or powdered magnesia-silica gel. This free 
Florisil booklet, supplied by Fisher Scientific, will suggest other 
applications that can fulfill your particular needs. To get your 
Florisil booklet, please write Fisher Scientific Company, 139 Fisher 
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8-13. Semiconductor Physics, intern. 
conf., Kyoto, Japan. (G. M. Hatoyama, 
Physical Soc. of Japan, Hongo P.O. Box 
28, Tokyo) 

9-10. Instrumentation for High Energy 
Physics, intern. conf., Stanford, Calif. 
(D. W. Dupen, Stanford Linear Accelera- 
tor Center, P.O. Box 4349, Stanford, Calif. 
94305) 

9-10. Scandinavian Neurosurgical Soc., 
19th annual mtg., Gothenburg, Sweden. 
(G. Norlen, Sahlgrenska Sjukhus, Gothen- 
burg) 

10-21. Industrial Chemistry, 36th intern. 
congr., Brussels, Belgium. (A. Guilmot, 
49, Sq. Marie-Louise, Brussels 4) 

11-15. Cell, Tissue, and Organ Culture, 
2nd conf., Tissue Culture Assoc., Bed- 
ford, Pa. (V. J. Evans, Natl. Cancer Inst., 
NIH, Bethesda, Md. 20014) 

11-16. American Chemical Soc., 152nd 
natl. mtg., New York, N.Y. (The Society, 
1155 16th St., NW, Washington, D.C.) 

I1-16. International Soc. of Orthopedic 
Surgery and Traumatology, 10th mtg., 
Paris, France. (P. Lance, 34 rue Montoyer, 
Brussels, Belgium) 

11-17. International Soc. for Rehabili- 
tation of the Disabled, 10th world congr., 
Wiesbaden, Germany. (S. G. Whittier, 
Natl. Soc. for Crippled Children and 
Adults, 2023 W. Ogden Ave., Chicago, 
Ill. 60612) 

11-18. Comparative Pathology, intern. 
congr., Beirut, Lebanon. (J. K. Frenkel, 
Dept. of Pathology and Oncology, Univ. 
of Kansas Medical Center, Kansas City) 

12-13. Chromatography and Electro- 
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phoresis, 4th intern. symp., Brussels, Bel- 
gium. (Belgian Soc. of Pharmaceutical Sci- 
ences, 11, rue Archimede, Brussels 4) 

12-14. American Fisheries Soc., Kansas 
City, Mo. (R. F. Hutton, The Society, 
1404 New York Ave., Washington, D.C.) 

12-14. Physics of Free Atoms, conf., 
Berkeley, Calif. (V. W. Cohen, Physics, 
Dept. Brookhaven Natl. Laboratory, Up- 
ton, N.Y. 11973) 

12-14. Society for Industrial and Ap- 
plied Mathematics, fall mtg., Stony Brook, 
N.Y. (A. H. Zemanian, Dept. of Applied 
Analysis, State Univ. of New York, Stony 
Brook 11790) 

12-14. Production and Applications of 
Intense Magnetic Fields, intern, collo- 
quium, Grenoble, France. (National Cen- 
ter of Scientific Research, 15, quai Anatole 
France, Paris 7) 

12-15. Sarcoidosis, 4th intern. conf., 
Paris, France. (J. Chretien, Hospital Co- 
chin, rue Faubourg St.-Jacques, Paris 14) 

12-15. Society of American Foresters, 
66th annual mtg., Seattle, Wash. (The 
Society, 1010 16th St., NW, Washington, 
D.C. 20036) 
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ton, N.Y. 11973) 

12-14. Society for Industrial and Ap- 
plied Mathematics, fall mtg., Stony Brook, 
N.Y. (A. H. Zemanian, Dept. of Applied 
Analysis, State Univ. of New York, Stony 
Brook 11790) 

12-14. Production and Applications of 
Intense Magnetic Fields, intern, collo- 
quium, Grenoble, France. (National Cen- 
ter of Scientific Research, 15, quai Anatole 
France, Paris 7) 

12-15. Sarcoidosis, 4th intern. conf., 
Paris, France. (J. Chretien, Hospital Co- 
chin, rue Faubourg St.-Jacques, Paris 14) 

12-15. Society of American Foresters, 
66th annual mtg., Seattle, Wash. (The 
Society, 1010 16th St., NW, Washington, 
D.C. 20036) 

12-16. International Council of the 
Aeronautical Sciences, 5th congr. London, 
England. (American Inst. of Aeronautics 
and Astronautics, 1290 Sixth Ave., New 
York 10019) 

12-16. Ecological Archives and Meth- 
ods of Analysis, intern. conf., Evian, 
France. (Intern. Social Science Council, 6 
rue Franklin, Paris 16, France) 

12-16. Nuclear Radiation and X-ray 
Chemistry, symp., Jalich, Germany. (Ger- 

man Chemical Soc., Geschaftsstelle, 6 
Frankfurt am Main 9, Postfach 9075, 
Germany) 

12-16. Radiation Measurements in Nu- 
clear Power, conf., Berkeley, England. 
(K. F. Orton, Berkeley Nuclear Labora- 
tories, Berkeley) 

12-16. Vaccines Against Viral and 
Rickettsial Diseases of Man, intern. conf., 
Washington, D.C. (Pan American Sanitary 
Bureau, 525 23rd St., NW, Washington, 
D.C. 20037) 

12-17. Angiology, 8th Latin American 
congr., Caracas, Venezuela. (J. Morales 
Rocha, avda. Diego de Lazada 12, San 
Bernardino, Caracas) 

12-17. Insect Chemistry, European 
conf., Milan, Italy. (Polytechnical Inst. of 
Milan, Piazza Leonardo da Vinci 32, 
Milan) 

12-17. Nuclear Physics, intern. conf., 
Gatlinburg, Tenn. (A. Zucker, Oak Ridge 
Natl. Laboratory, P.O. Box X, Oak Ridge, 
Tenn. 37831) 

13-16. Antarctic Oceanography, symp., 
Santiago, Chile. (H. Mosby, Geophysics 
Inst., Bergen, Norway) 

14-16. Deformation and Flow in High 
Polymer Systems, conf., Loughborough, 
England. (R. E. Wetton, Dept. of Chem- 
istry, Loughborough College of Technol- 
ogy, Loughborough, England) 

14-18. International Federation of Op- 
erational Research Soc., 4th intern. conf., 
Cambridge, Mass. (P. M. Morse, Room 
6-107, Massachusetts Inst. of Technology, 
Cambridge 02139) 

14-21. Neurobiology, symp., Stockholm, 
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Manufactured by Marine Colloid, Inc., distributed ex- 
clusively through Bausch & Lomb in the laboratory and 
clinical fields. 

Agarose, strongly-gelling Agar extract (powder form), 
non-ionic, with minimal absorption and electroendos- 
mosis, is supplied in standard units of 25, 100 and 250 
grams. Larger quantities available on request. 

For information about Spectrophor I . . the Bausch 
& Lomb electrophoresis equipment, write for Catalog 
34-2138. Bausch & Lomb, 64232 Bausch Street, Roches- 
ter, New York 14602. 
Write for Data BAUSCH & LOMB Sheet 34-2090 
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High accuracy flowmeters at low cost 
RGI flowmeters* offer the highest accuracy of any spherical float 
meters in their price ranges. 

High precision flowmeters, accurate to within 2% of reading, are indi- 
vidually calibrated and correlated. Priced as low as $27.00, they are 
available in five sizes-1 to 77,000 ml/min for air, .01 to 1900 ml/min 
for water. Where maximum precision is not required, our new "com- 
pact" flowmeters from $10.20 provide ?:5% accuracy-still compar- 
able to most higher priced meters. Range is 0.2 to 12,500 ml/min for 
air, .002 to 300 ml/min for water. 

Air and water flow rates can be read directly off the calibration curve 
supplied with each instrument. A correlation chart lets you calculate a 
curve for other fluids. 

Both types feature precision-bore plain ends with Teflon? stops for 
easy cleaning. Both accommodate optional standard taper joints or 
protective acrylic shields. 

These flowmeters and other quality instruments are described in our 
24 page catalog. Write for it today. 

RGI I NCORPORATED j 
BOX 732, VINELAND, NEW JERSEY 

* U. S. Patent No. 3,183,713 ? Trademark of Dupont 

12 AUGUST 1966 

Brand New, Quick-Charge, Industrial Surplus 

NICKEL-CADMIUM BATTERY 
Unparalleled Value 

For the first time a 6-volt, light-weigh t nickel-ca(dlliunli battery in stainless 
steel, st rap type casing. 4-aiiii houlr capacity. Allhtost tunliiited life-thou- 
said(s of discli.rge-charge cs cles with i inute ldeterioraticn-charges fully in 

is"appr ox. I hr. with EdIlitunt chlarger kit. .lust a few drops of water per year 
providte fill mainttenance. IHundreds of uses for hoblbyists, amateur photog- 

raphers, canllpers, lmodel builders, etc. Ilnequalledl for rechargeable lanterns; cycle 
scooters, and boat lights; portable flluorescsent t aid ultraviolet lights; electronic flash 
uilits. .lattcry requires mi niimumi of electrolyte; is sealed to prevent loss; delivers 
nearly 100% of outtl)ut at below frcczitng tempieratures colmpared to 50% by lead- 
acid batteries. No corrosive flumes tundetr any stage of reeharge. Can't be damaged 
Ill accidental charge in reerses (but not recommllendlced). Stud type tcrminials on top 
ll1," a)art, marcked for polarity; G-''l tlhread, Inuts a(ndl lock washers. 6" x 2" x 
4". Wt. 2 lbs. 12 otlnces. 
Stock No. 70,776-W ........................... ............. $15.00 Ppd. 
(IAIt(IEll KITI'I' Fl t -*()VOL'i' A.\T'I'IlTY. Chlarges in alpprox. 1 lir. Shuts off 
atitomtiatically, attaches to Stock No. 1 7(), t; Iallry case. Itcltides transformer, ballast 
resistors, charger circuit iboard, Iimoutingl haitirlsare. S-ft. cord, plug switch, asscembly 
instructions. 
Stock No. 70,807-W . .. ............................. $8.00 Ppd. 
ONE' 1.2 '(VO ,LT N1Cil(lKEL-(CADItIrM 1('1 IJ 
Stock No. 40,798-W .......................................... $3.95 Ppd. 

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

60 to 180 Power-Famous Mt. Palomar Type. An Unusu 
See the .Rinlgs of Satutrn, the fascinatiin t)lanet AM; 
craters on tlle Nioon. l'hases of 'enus. ItEquatorial hmi 
lonk ot bioth lrh xes. ,- Al,lmilize(I,id n(i ,.er,oate(Il '" t5i5.in, 

"II AN BI)ilO)()If (l)V' II,AV, E]NS''" phlls "''OW TO 'SUSE YOU1 S i IC l 141ISC0( I'" I OO(K. 
Stock No. 85,050-W _ ... _ ...$29.95 Postpaid 

4'/4" REFLECTOR TELESCOPE-Up to 270 Power 
Stock No. 85,105-W _-----.. . __--_ __ $84.50 F.O.B. Barrington, N.J. 

SUPERB 6" REFLECTOR TELESCOPE! 
Inc. el(etroc ctlock (irive, setting. circles, equatorial imounit, pedestal )ase, 4 yeplieces 
for ul) to 576X. 
Stock No. 85,086-W -_--__$..1-,.-- . _- _ ____-- --__-- -___-- $199.50 F.O.B. 

NEW . . . TRANSPARENT CRYSTAL MODELS .. ..... 
Set of 15 Basic S)ymmnletries wvith Bulilt-ian "'.5.: 

Crystallographic Axes Ciiii :i: 
D)esignted for labl studyl, dlenonstration, exlhibition. Colored i @ t 
th-readts, I)uilt into each precision-Inade hollow plastic inmodel -. :::: : : : .: 
show pIosition of all axes--- lack for identical axes, red to 
indicate a "c" axis, yellow to clenote any third axis. You catn mark forimulas, cilmen- 
sions, key letters, etc. on Imodels with china marking pencil. Set includes: Cube (mleas- 
uring 1%t "). Octathedron, l)odecahedlron, Tetrahledron, PIyrithohedron, Ithomltboled(ron, 
Teraoal irai, Tetonal ')pri rac onal ]'risi & linacoid, Iexagonal iripyramis id, iexagontal 
I'risml & lI'inacoid, Trigonal Sealetnolhedtron, Orthorhomllbie )ipyralmid, Monoclinic Prisim, 
'Irielinie linacoid.s Orthorhombic l'rismi & Pinacoild. MIodels in poly bags separately 
p)ackced in c('omlartlecntal wooden case 12" x 91)5" x 21,4" 
Stock No. 70,821-W __ ----------------__ ___-___ -__$64.00 Ppd. 

BARGAIN! LONG & SHORT WAVE ULTRA-VIOLET LIGHT SOURCE. 

--1^ ^:1: j~.?i;,:- : -'..- ~Small! Lightweight! Portable! Most Powerful at the Price! 
i 

^ .i Itui Newly developed for prospecting, mineral collecting, fltio- 
:rscicnce demonstrations, etc. Most powerful source of long 

,Ii::i'?:i.:,.:;il:':-: : 
< s and ( short wave ultra-violet liglit in one compact home-or- 

*::ii :-| I -:: field unit! One soirce JUV radiation with peak intensity 
of 2537 angtlstroms. Otiher source produces long wave UV 

s:riil ^I ^ ..H : t'ith peak intensity of 3660 angstroms. iUnit has rugged 
::.i':::ps: t::R. : ' all-meital housing, special circuitry for battery conserva- 

t v- ion, easy access for replacing tubes, extra large filters. 
- - lil 1 : VOperates on liouse current or batteries. Lightweight, only 

. 1 lb. 0 5 oz. Compact 51/2" x 2" x 81?5". F'ully guaranteed. 
6| identifield mineral specimens included. 
Stock No. 70,259-W --24.95 postpaid 

BATTERY ADAPTER CASE \\itli Atdjiustabtle Shoulder Straip. 
Stock No. 70,260-W ...................................... $5.75 postpaid 

NEW, LOW-COST THERMOELECTRIC COOLING SYSTEM 
Complete, solid state unit 

i i l Amainelaz ly versatile. Excellent for experimenttal uses in industry, 
universities, research labs! Silent, motionless. Siimple to operate. 
No mloving Iparts to wear out. No fluid leakage. At 80?'. amnlient N W :...f. - I tenip., iunit i punti)s up to 35 'llTUI/hr., yet keeps transfer bar 

at 25?F. At imore cooling load, bar catln e cooled to 13?F. Save thousands of dollars 
in producing prototypes, mock-ups, models. Idleal as spot cooler in instrumensits, 
electronic and other iindustrial e(luipmtient. Excellentt as custoIm cooler of chemsicals, 
cold plates, ctc. Cooling sectiot hlas 32-thermocouple l15-aimp. imodule positioned 
Ietween finned heatsink and aluminumil transfer lhar by sl)ring-loaded, thermally 
insulated assemblly. l'ower lunit with transformer, choke, 2 rectifiers, provides full- 
wave rectified D)C from 110-V\, 60 cycle outlet; produces approx. 1 amlp. I)C con- 
sumiption 3.4 V, 12.5) aiml. riipple b)elow 15%. ('ooliIng unit 4" x l1W/" x 51/t". 
loower uniit 5;" x 31/2" x :". .Fan rplt-3100, Wt. 8 Ibs. Full instructions incl. 
Stock No. 70,818-W .................................. .... 62.00 Ppd. 

50-150-300 POWER MICROSCOPE 
- Aazing Value-3 Achromatic Objective Lenses oni Revolving Turret! 
Imported! IThe color-corrected, cemienlted achromatic lenses in the ol)jec- 

icegi ie:i tives give you far superior results to the single lenses found in the 
miicroscopes sellinig in this range. llestllts are worth the difference! Fine 
rack and pinIion focusing. 

SiiSii tock No. 70,008-W _-..,,-_--- ___..------ - --- $16.50 Pstpd. 
MOUNTED 500 POWER OBJECTIVE . . . Thlreadecd for easy attach- 

. m:|iii me1Ctit fson al)ove microscope. Achromlatic lenses for fine vieswing. 3 mtitil. 
.. focal length. 

Stock No. 30,197-W -$5.00 Pstpd. 

Order by Stock No.-Check, M.O. or Open Account- 

Money-Back Guarantee. Be Sure to Use Zip Code. 
Minimum Order on Open Account-$10.00. 

FREE! GIANT 148-PAGE CATALOG "W" 1 
Completely new, 1966 edition. 148 easy-to-read pages packed 
with 100's of industrial on-the-job helps . . . quality control iV : 
aids. Many war surplus bargains. Imported instruments! Lenses, 
Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, l 
Binoculars, etc. For industry, research labs, hobbyists, experi- 
menters. Write for free Catalog "W". 

777 



NEW NEW 

HALF-GALLON 

NALGENE ? 
HALF-GALLON 

NALGENE ? 

THE LATEST BREAKTHROUGH IN PRECISION MOLDING OF TEFLON FEP. 
This new Nalgene 1/2 gallon bottle is virtually indestructible, ignores 
freezing or boiling temperatures. Excellent for cryogenic work at tem- 
peratures to -270?C, as well as high temperature applications to 
+205?C. Resists just about every known chemical. Can be sterilized 
repeatedly by any method. Unbreakable, safe, easy to handle and 
clean. 
Narrow mouth Boston rounds in 4, 8, 16, 32 oz. and 1/2 gal. capacity, 
Also Griffin low form beakers of Teflon FEP in 30-1000 ml capacity. 
Available at production run prices. Assortable with other Nalgene 
Labware for maximum discounts. Order from your lab supply dealer 
or write for new Catalog P-166. Department 2732, The Nalge Co., Inc., 
Rochester, New York 14602. Another product of Nalge Research. 

*DuPont registered trademark 

E NALGENE 
LABWARE 

Leader in quality plastic labware since 1949 
See our Booth #108 at the 1966 Chemical Exposition Show, N.Y.C., Sept. 13-15. 
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Sweden. (UNESCO, P1. de Fontenoy, 
Paris 7, France) 

15-16. Pyrolysis-Gas Chromatography, 
symp., Paris, France. (G. Guichon, Ecole 
Polytechnique, 17 rue Descartes, Paris 53) 

17-24. Pharmaceutical Sciences, 26th 
intern. congr., Madrid, Spain. (J. H. M. 
Winters, Alexanderstraat 111, The Hague, 
Netherlands) 

18-21. American Inst. of Chemical 
Engineers, 58th natl. mtg., Atlantic City, 
N.J. (Asst. Secretary, 345 E. 47 St., New 
York 10017) 

18-24. International Soc. of Gastroen- 
terology, 5th world congr., Tokyo, Japan. 
(Secretary General, School of Medicine, 
Jikei Univ., Atago-cho, Shiba, Minato- 
Ku, Tokyo) 

18-24. Veterinary Medicine and Zoo- 
technic, 5th Pan American congr., Cara- 
cas, Venezuela. (P.O. Box 5212, Chacao, 
Caracas) 

19-21. Instrumental Optics and Optical 
Design, conf., Chelsea College of Science 
and Technology, Chelsea, England. (Meet- 
ings Officer, Inst. of Physics and the 
Physical Soc., 47 Belgrave Sq., London, 
S.W.1, England) 

19-22. Cybernetic Medicine, 4th intern. 
congr., Nice, France. (Dr. Cossa, 29 boul. 
Victor-Hugo, Nice) 

19-22. Applications of Electronic En- 
gineering to Oceanography, conf., South- 
ampton, England. (Inst. of Electronic and 
Radio Engineers, 8-9 Bedford Sq., London, 
W.C.1, England) 

19-22. Neurobiologists, 4th intern. mtg., 
Stockholm, Sweden. (Secretary General, 
Nobel Inst. for Neurophysiology, Karo- 
linska Inst., Stockholm 60) 

19-23. American Soc. of Oral Surgeons, 
mtg., Chicago, Ill. (E. Larson, 211 E. Chi- 
cago Ave., Chicago) 

19-24. Boundary Layers and Turbu- 
lence, symp., Kyoto, Japan. (I. Tani, Inst. 
of Space and Aeronautical Science, Univ. 
of Tokyo, Tokyo, Japan) 

19-24. International Federation for 
Documentation, 32nd conf., The Hague, 
Netherlands. (Organizing Secretary, 7 
Hofweg, The Hague) 

20-22. Tube Techniques, 8th conf., 
Inst. of Electrical and Electronics Engi- 
neers, electron devices group, New York, 
N.Y. (R. J. Bondley, General Electric Co., 
Schenectady, N.Y.) 

20-23. Comminution, 2nd symp., Eu- 
ropean Federation of Chemical Engineer- 
ing, Amsterdam, Netherlands. (Congress 
Bureau, 3 Sint Agnietenstraat, Amsterdam) 

20-23. Gas Chromatography and As- 
sociated Techniques, intern. symp., Rome, 
Italy. (A. B. Littlewood, School of Chem- 
istry, The University, Newcastle on Tyne 
1, England) 

20-23. Immunity, Cancer, and Chemo- 
therapy, intern. symp., Buffalo, N.Y. (E. 
Mihich, Roswell Park Memorial Inst., Buf- 
falo 14203) 

21-22. Significance of Water Compo- 
sition, natl. symp., American Soc. for 
Testing and Materials, Philadelphia, Pa. 
(The Society, 1916 Race St., Philadelphia) 

21-23. Aerodynamic Testing, conf., Los 

Sweden. (UNESCO, P1. de Fontenoy, 
Paris 7, France) 

15-16. Pyrolysis-Gas Chromatography, 
symp., Paris, France. (G. Guichon, Ecole 
Polytechnique, 17 rue Descartes, Paris 53) 

17-24. Pharmaceutical Sciences, 26th 
intern. congr., Madrid, Spain. (J. H. M. 
Winters, Alexanderstraat 111, The Hague, 
Netherlands) 

18-21. American Inst. of Chemical 
Engineers, 58th natl. mtg., Atlantic City, 
N.J. (Asst. Secretary, 345 E. 47 St., New 
York 10017) 

18-24. International Soc. of Gastroen- 
terology, 5th world congr., Tokyo, Japan. 
(Secretary General, School of Medicine, 
Jikei Univ., Atago-cho, Shiba, Minato- 
Ku, Tokyo) 

18-24. Veterinary Medicine and Zoo- 
technic, 5th Pan American congr., Cara- 
cas, Venezuela. (P.O. Box 5212, Chacao, 
Caracas) 

19-21. Instrumental Optics and Optical 
Design, conf., Chelsea College of Science 
and Technology, Chelsea, England. (Meet- 
ings Officer, Inst. of Physics and the 
Physical Soc., 47 Belgrave Sq., London, 
S.W.1, England) 

19-22. Cybernetic Medicine, 4th intern. 
congr., Nice, France. (Dr. Cossa, 29 boul. 
Victor-Hugo, Nice) 

19-22. Applications of Electronic En- 
gineering to Oceanography, conf., South- 
ampton, England. (Inst. of Electronic and 
Radio Engineers, 8-9 Bedford Sq., London, 
W.C.1, England) 

19-22. Neurobiologists, 4th intern. mtg., 
Stockholm, Sweden. (Secretary General, 
Nobel Inst. for Neurophysiology, Karo- 
linska Inst., Stockholm 60) 

19-23. American Soc. of Oral Surgeons, 
mtg., Chicago, Ill. (E. Larson, 211 E. Chi- 
cago Ave., Chicago) 

19-24. Boundary Layers and Turbu- 
lence, symp., Kyoto, Japan. (I. Tani, Inst. 
of Space and Aeronautical Science, Univ. 
of Tokyo, Tokyo, Japan) 

19-24. International Federation for 
Documentation, 32nd conf., The Hague, 
Netherlands. (Organizing Secretary, 7 
Hofweg, The Hague) 

20-22. Tube Techniques, 8th conf., 
Inst. of Electrical and Electronics Engi- 
neers, electron devices group, New York, 
N.Y. (R. J. Bondley, General Electric Co., 
Schenectady, N.Y.) 

20-23. Comminution, 2nd symp., Eu- 
ropean Federation of Chemical Engineer- 
ing, Amsterdam, Netherlands. (Congress 
Bureau, 3 Sint Agnietenstraat, Amsterdam) 

20-23. Gas Chromatography and As- 
sociated Techniques, intern. symp., Rome, 
Italy. (A. B. Littlewood, School of Chem- 
istry, The University, Newcastle on Tyne 
1, England) 

20-23. Immunity, Cancer, and Chemo- 
therapy, intern. symp., Buffalo, N.Y. (E. 
Mihich, Roswell Park Memorial Inst., Buf- 
falo 14203) 

21-22. Significance of Water Compo- 
sition, natl. symp., American Soc. for 
Testing and Materials, Philadelphia, Pa. 
(The Society, 1916 Race St., Philadelphia) 

21-23. Aerodynamic Testing, conf., Los 
Angeles, Calif. (R. E. Covey, Jet Propul- 
sion Laboratory, 4800 Oak Ridge Dr., 
Pasadena, Calif. 91103) 

21-23. International Assoc. of Geo- 
chemistry and Cosmochemistry/Intern. 
Union of Geological Sciences, mtg., Paris, 
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France. (UNESCO, P1. de Fontenoy, Paris) 
21-23. Molecular Motion in Solids, 

Liquids, and Gases by Magnetic Reso- 
nance, mtg., Canterbury, England. (E. F. 
W. Seymour, British Radio Spectroscopy 
Group, School of Physics, Univ. of War- 
wick, Coventry, England) 

21-23. Nuclear and Particle Physics, 
conf., Univ. of Glasgow, Glasgow, Scot- 
land. (Meetings Officer, Inst. of Physics 
and the Physical Soc., 47 Belgrave Sq., 
London S.W.1, England) 

21-23. Origin and Abundance-Distribu- 
tion of the Elements, symp., UNESCO 
headquarters, Paris, France. (W. D. Page, 
Div. of Earth Sciences, Natl. Acad. of 
Sciences, 2101 Constitution Ave., Wash- 
ington, D.C. 20418) 

21-23. Origin and Distribution of the 
Elements, symp., Paris, France. (E. Inger- 
son, Dept. of Geology, Univ. of Texas, 
Austin 78712) 

21-23. Supermolecular Structure in Fi- 
bers, 25th conf., Fiber Society, Boston, 
Mass. (L. Rebenfeld, Textile Research 
Inst., P.O. Box 625, Princeton, N.J.) 

21-24. New Methods of Stellar Dy- 
namics, colloquium, Besangon, France. 
(Assistant Secretary, Intern. Astronomical 
Union, Observatory of Nice, Le Mont- 
Gros, Nice, France) 

21-29. International Atomic Energy 
Agency, 10th general conf., Vienna, Aus- 
tria. (IAEA, Kirntnerring 11, Vienna 1) 

22-24. American College of Cardiology, 
regional mtg. Univ. of Florida, Gaines- 
ville. (M. W. Wheat, Jr., Div. of Post- 
graduate Education, Univ. of Florida Col- 
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22-24. Muscle Circulation, symp., Smol- 
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ogists, Chicago, Ill. (Secretary, 445 North 
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mtg., Naples, Italy. (Organizing Commit- 
tee, Intern. Laboratory of Genetics and 
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25-28. Gastrointestinal Radiation In- 
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26-27. Engineering Management, 14th 
annual joint conf. (JEMC), Washington, 
D.C. (H. M. Sarasohn, IBM Corp., Ar- 
monk, N.Y. 10504) 

26-27. Prospects for Simulation and 
Simulators of Dynamic Systems, symp., 
Baltimore, Md. (S. Burik, MS 452A, 
Westinghouse Electric Corp., P.O. Box 
746, Baltimore 21203) 

26-28. Colloid Stability in Aqueous and 
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ington, D.C. 20418) 

21-23. Origin and Distribution of the 
Elements, symp., Paris, France. (E. Inger- 
son, Dept. of Geology, Univ. of Texas, 
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NEW BOOKS 

(Continued from page 733) 

Classics in Education. Wade Baskin, Ed. 
Philosophical Library, New York, 1966. 
740 pp. $12. Fifty-eight contributions 
ranging from Aristotle to Alfred North 
Whitehead. 

Compton's Dictionary of the Natural 
Sciences. vols. 1 and 2. Charles A. Ford, 
Ed. Compton, Chicago, 1966. vol. 1, 436 
pp.; vol. 2, 459 pp. Illus. $24.95 set (sec- 
ondary level). 

A Conflicting View of the Universe. 
John J. Durie. Harlo Press, Detroit, 1966. 
45 pp. $3. 

Dictionary of Geography. Sir Dudley 
Stamp, Ed. Wiley, New York, 1966. 508 
pp. $10. 

Dictionary of Semiconductor Physics 
and Electronics: English-German, Ger- 
man-English. Werner Bindmann. VEB 
Verlag Technik, Berlin; Pergamon, New 
York, 1965. 615 pp. $25. 

Diplomats, Scientists, and Politicians: 
The United States and the Nuclear Test 
Ban Negotiations. Harold Karan Jacobson 
and Eric Stein. Univ. of Michigan Press, 
Ann Arbor, 1966. 548 pp. $8.50. 

The Drugs You Take. S. Bradshaw. 
Hutchinson, London, 1966. 224 pp. 30s. 

Experiments in Visual Science: For 
Home and School. James R. Gregg. Ron- 
ald, New York, 1966. 166 pp. Illus. $5. 

Exploring Pacific Coast Tide Pools. 
Vinson Brown. Naturegraph Publishers, 
Healdsburg, Calif., 1966. 56 pp. Illus. 
Paper, $1.95. 

A Field Key to the Savanna Trees of 
Nigeria. Brian Hopkins and D. P. Stan- 
field. Ibadan Univ. Press, Ibadan, Nigeria, 
1966. 47 pp. Paper, 5s. 6d. 

German Chemical Abbreviations. Com- 
piled and edited by Gabriele E. M. Woh- 
lauer and H. D. Gholston. Special Li- 
braries Assoc., New York, 1966. 67 pp. 
Paper, $6.50. Contains about 2500 ab- 
breviations, with German and English 
meanings, listed alphabetically in a three- 
column format. 

The Globe of Martin Bylica of Olkusz: 
Celestial Maps in the East and in the 
West. Zofia Ameisenowa. Translated by 
Andrzej Potocki. Wydawnictwo Polskiej 
Akademii Nauk, Warsaw, 1959. 108 pp. 
Illus. Paper. 

Guide to the Underwater. Bill Slosky 
and Art Walker. Sterling, New York, 1966. 
192 pp. Illus. $10. 

Harper's University: The Beginnings. A 
history of the University of Chicago. 
Richard J. Storr. Univ. of Chicago Press, 
Chicago, 1966. 427 pp. Illus. $8.95. 

Hebrew Amulets: Their Decipherment 
and Interpretation. T. Schrire. Routledge 
and Kegan Paul, London; Humanities 
Press, New York, 1966. 192 pp. Illus. 
$8.50. 

IAEA Research Contracts. Sixth annual 
report. Internatl. Atomic Energy Agency, 
Vienna, 1966 (order from Natl. Agency 
for Internatl. Publications, New York). 
141 pp. Illus. Paper, $1. Technical Re- 
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Ten times 
the accuracy, 
one-tenth 
the time 
New Six-dial Double 
Ratio Set gives 
quick, ppm readings 
of low resistances 

Do you need to be sure of the last 
digit in resistance such as 1.00007 ohms 
...and would you like to be sure with- 
out undertaking tedious measurements 
and computations? 

Then L&N's new Double Ratio Set is 
for you. Laboratories find it ten times as 
fast as a Universal Ratio Set. And read- 
ings can be accurate to within one part 
per million. 

One feature facilitating such speed 
and accuracy is the built-in lead com- 
pensation. There are no time-consuming 
adjustments of wire lengths or knife 
edges. Instead, rotary-switch decades 
and a slidewire are quickly turned to a 
balance point, thus setting the lead 
ratio to the measuring ratio. 

USED IN SEVEN WAYS FOR 
NUMEROUS APPLICATIONS 
* Double Ratio Set-Compare shunts, 

standards and resistances of 10 ohms 
or less. 

* Direct-Reading Ratio Set -Compare 
resistances for a number of specific 
ratios. 

* Universal Ratio Set -Calibrate high- 
precision potentiometers. 

* Limit Bridge-For resistor acceptance 
testing. 

* Resistance Box-Use it as a six-dial, 
four-terminal box ranging from 100 
to 1,111.110 ohms. 

* Transfer Standard-To check linearity 
of slidewires, voltage dividers and 
other ratio sets. 

* Temperature Bridge-Using platinum 
resistance thermometers. 

The 4398 is available in many models 
to suit your specific needs. We'd like to 
tell you more about its construction 
and its operating parameters. Write to 
Leeds & Northrup Company, 4924 Sten- 
ton Avenue, Philadelphia, Pa. 19144- 
or contact your nearby L&N office. 

F, LEEDS ?& NORTH-FRU 

Pioneers in Precision 

AT PFEIFFER, 
WE'RE PICKY 

ABOUT YOUR ) 
PIPETTES 

When you're a 
manufacturing specialist, 
you can't afford to ship just 
any old pipette. That's why 
inspection and quality 
control is the largest single 
department at Pfeiffer 
Glass. That's why we pay 
special attention to things 
like our borosilicate glass. 
To high standards of 
accuracy. To easy-to-read 
numerals and permanent, 
fused markings. To 
handling and packaging. 
To prompt delivery. All for 
that extra quality that 
comes in our complete line 
of pipettes at the lowest 
cost to you. For our latest 
catalog and/or the name of 
your nearest Pfeiffer 
dealer, write Pfeiffer Glass 
Inc., 140 Bennington Drive, 
Rochester, N. Y. 14616. 

PG Ess Inc 
Glass Inc. T-521 

* 

I A MAJOR BREAKTHROUGH I 
IN ULTRA-MICROTOMY 

I 
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Instant total arrest of thermal 
advance eliminates time-con- 
suming repositioning of knife 
and specimen and combines 
accuracy of thermal advance 
with advantages of precision 
mechanical feed. You merely 
"dial" for automatic continu- 
ous ultra-thin serial sections. 
Knife and specimen holders 
adjust to any position-glass 
and diamond knives accommo- 
dated. 
The cutting speed is infinitely 
variable between 0.5 and 5 
mm/sec., and the whole instal- 
lation is entirely vibration-free. 
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*' Iz/ to 22 cu. ft. capacity 
* Pulldowns from ambient to -140?F. 
* Precision accuracy to ?1?F. cycle 

control 
* Full year warranty on parts, work- 

manship, and preauthorized service 
* Indicator-Controllers, Alarm Systems, 

7 day recorders, casters, etc., available 
* Storage magazines and canisters 
* Prompt delivery 
* Enviable performance record-ask for 

list of customers served 

For your free Revco File Folder show- 
ing all Revco low temperature cabinets, 
write Revco, Dept. 2886 
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Why do EDUCATIONAL and RESEARCH Institutions rely on 
the E & M PHYSIOGRAPH? 

* Versatility 
* Simplicity of Operation 

* Proven Reliability and Accuracy 
* Rugged, Student-Proof Construction 

* Transducers for Virtually Every Physiological Function 

Complete Recording Systems, Including: 
Stimulators-Respirators-Cardiotachs-Cuff Pumps-Defibrillators-Accessories 

Physiological Telemetry Systems 
Factory trained E & M Sales and Service Representatives throughout the United 
States ... E & M Distributors throughout the world. 

E & M INSTRUMENT CO., INC. 
Box 14013 * 6030 England Street * Houston, Texas 77021 

Instrumentation for Research and Education 

Send for 32 page, fully-illustrated catalog #106 
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E & M's New Isotonic Myograph 
Linear displacement transducer for smooth muscle and other 
constant tension studies: no internal hysteresis or friction; 
minimal system inertia; internal calibration. E & M Instrument 
Co, Inc., 6030 England St., Houston, Texas 77021 
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for 
* RESEARCH 
* STORAGE 
* SEASONING 
* TESTING 

measure smooth muscle 
contraction with the 

PHIPPS & BIRD 

LINEAR MOTION 

TRANSD UC ERS 
FEATURES 

1. Allows linear 
recording of motion 

2. Ideal for measuring 
' 

iiiiiiii :; R 
a minimum of motion : ' lri : : 
at low frequency 

3. Low friction (50 mgcm) ' S i : t 

4. High sensitivity M: :. 

5. Reliable and accurate 

6. The ST2 can be connected to 
any suitable recorder 

ST2 Linear Motion Transducer 
without micrometer-Isotonic or 
Isometric Measurement 

Cat. No. 7053-460 
Converter-An exciter-demodulator 
for use with D.C. or Servo type re- 
corders Cat. No. 7053-470 

P Mn au rPP LBtL eo 
Manufacturer& Distribuors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 

E & M TELEMETRY TRANSMITTERS 
Biopotentials-Respiration-Voice 

E & M miniature telemetry transmitters, with ranges 
up to 100 feet, are available for EKG, EEG, EMG, 
Respiration and Voice transmission. Transmitter's high 
input impedance permits wide variety of implanted or 
external electrodes. 8 gram to 18.5 gram weight as- 
sures easy carrying by subject patient, animal or bird. 
Companion receiver provides linear response from .06 
to 100 cps. (1/2 amplitude) to give faithful wave- 
form reproduction. Operates directly into PHYSIOGRAPH, 
or most oscilloscopes and graphic recorders. See 
receiver and 3 transmitters pictured above. 
E & M Instrument Co., Inc., 6030 England St., Houston, 
Texas 77021 



R. Bergmann, Leon V. Hirsch, and Martin 
S. Klein. Brookings Institution, Washing- 
ton, D.C., 1966. 238 pp. Illus. $6. 

Incident at Exeter: The Story of Un- 
identified Flying Objects over America 
Today. John G. Fuller. Putnam, New 
York, 1966. 251 pp. $5.95. 

Indian Legends from the Northern 
Rockies. Ella E. Clark. Univ. of Okla- 
homa Press, Norman, 1966. 376 pp. Illus. 
$6.95. 

Indian Scientific and Technical Publica- 
tions, 1960-1965. Compiled by S. B. 
Deshaprabhu and others. Council of Sci- 
entific and Industrial Research, New Del- 
hi, 1966. 296 pp. $6. 

The Invention of the Aeroplane (1799- 
1909). Charles H. Gibbs-Smith. Taplinger, 
New York, 1966. 384 pp. Illus. $14.95. 

IQ: A Mensa Analysis and History. 
Victor Serebriakoff. Hutchinson, London, 
1966. 192 pp. Illus. 30s. 

The Man-Made Object. Gyorgy Kepes, 
Ed. Braziller, New York, 1966. 236 pp. 
Illus. $12.50. Vision and Value Series. 
Seventeen papers by Gillo Dorfles, Herbert 
Read, Joan M. Erikson, Kazuhiko Egawa, 
Michael J. Blee, Marshall McLuhan, 
Christopher Alexander, Leonardo Ricci, 
Marcel Breuer, Theodore M. Brown, Jean 
Helion, Henry S. Stone, Jr., Frederick 
S. Wight, Dore Ashton, and Frangoise 
Choay. 

McGraw-Hill Basic Bibliography of Sci- 
ence and Technology. Compiled by the 
Editors of the McGraw-Hill Encyclopedia 
of Science and Technology. McGraw-Hill, 
New York, 1966. 748 pp. $19.50. A com- 
pilation of recent titles and annotations on 
more than 7000 subjects. 

McGraw-Hill Modern Men of Science. 
Editors of McGraw-Hill Encyclopedia of 
Science and Technology. McGraw-Hill, 
New York, 1966. 628 pp. Illus. $19.50. 
Contains biographical data and descrip- 
tions of over 400 contemporary scientists. 

Les Mechaniques de Galilee: Mathe- 
maticien and Ingenieur du duc de Flor- 
ence. P. Martin Mersenne. Bernard Ro- 
chot, Ed. Presses Universitaires de France, 
Paris, 1966. 93 pp. Illus. Paper. 

Memoirs of the California Academy of 
Sciences. vol. 6, Studies of Opisthobranch- 
late Mollusks of the Pacific Coast of 
North America. Frank Mace MacFarland. 
California Acad. of Sciences, San Fran- 
cisco, 1966. 564 pp. Plates. 

Men, Machines, and Modern Times. 
Elting E. Morison. M.I.T. Press, Cam- 
bridge, Mass., 1966. 245 pp. $5.95. 

Meteorological Satellites. William K. 
Widger, Jr. Holt, Rinehart, and Winston, 
New York, 1966. 280 pp. Illus. $2.95. 

Module, Proportion, Symmetry, Rhythm. 
Gyorgy Kepes, Ed. Braziller, New York, 
1966. 237 pp. Illus. $12.50. Vision and 
Value Series. Essays by Philip Morrison, 
C. H. Waddington, Arthur L. Loeb, Stan- 
islaw Ulam, Lawrence B. Anderson, Ezra 
D. Ehrenkrantz, Richard P. Lohse, 
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The Nature of Matter and Energy. 
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California Acad. of Sciences, San Fran- 
cisco, 1966. 564 pp. Plates. 

Men, Machines, and Modern Times. 
Elting E. Morison. M.I.T. Press, Cam- 
bridge, Mass., 1966. 245 pp. $5.95. 

Meteorological Satellites. William K. 
Widger, Jr. Holt, Rinehart, and Winston, 
New York, 1966. 280 pp. Illus. $2.95. 

Module, Proportion, Symmetry, Rhythm. 
Gyorgy Kepes, Ed. Braziller, New York, 
1966. 237 pp. Illus. $12.50. Vision and 
Value Series. Essays by Philip Morrison, 
C. H. Waddington, Arthur L. Loeb, Stan- 
islaw Ulam, Lawrence B. Anderson, Ezra 
D. Ehrenkrantz, Richard P. Lohse, 
Anthony Hill, Ern6 Lendvai, John Cage, 
Frangois Molnar, and Rudolf Arnheim. 

The Nature of Matter and Energy. 
Gerald I. Lebau. The Author, Elizabeth, 
N.J., 1965. 377 pp. Illus. 

Optical Page Reading Devices. Robert 
A. Wilson. Reinhold, New York, 1966. 
207 pp. Illus. $10. 

Optical Scanning for the Business Man. 
Ralph Dyer, James E. Hoelter, James A. 
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DURA-VAC? 
PLASTIC DESICCATOR 

COMBINES THE LIGHT WEIGHT, 
THE IMPACT AND 

SHATTER RESISTANCE 
OF PLASTIC WITH THE 
TRANSPARENCY OF GLASS. 

1) "DURA-VAC is transparent." 
92% light transmission. 
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It is extremely implosion resistant. 
You can even drop it and 99 times 
out of a 100, DURA-VAC will re- 
main intact. 

4, 5,6) "DURA-VAC has other advantages": 
The patented self-releasing lid does not 
stick, does not freeze to bottom during 
evacuation. DURA-VAC has a large work- 
ing area: holds 2 Ibs. of Drierite or similar 
material. DURA-VAC has a unique stopcock 
with upward vents that prevent returning 
air from disturbing contents. 

Find out all about DURA-VAC. Write 
Dept. S for Bulletins #5810 and #5815. 
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you want 

A little 
ultrasonic kit 
that only costs 
a little. 

(Blackstone figured it was about time.) 
Well, we did it. A little Blackstone Ultrasonic Kit that gives you 
all kinds of lab flexibility for a new, low cost. We think it's a 
unique little deal, as you'll see for yourself when you read about 
the applications and features. 
BPO Ultrasonic Probe is ideally suited for cell disruption of small 
biological samples, dispersal of steroids, degassing and deaeration 
of oils and other viscous fluids, emulsification of liquids and ac- 
celeration of chemical reactions. Compact design allows operator 
complete freedom of movement in reaching all areas of his work. 

CT.5 Cleaning Tank, developed for use with a water-base deter- 
gent, enables precision ultrasonic scrubbing for contaminated small 
parts and instruments. Tank is detachable from transducer hous- 
ing for ease in filling, emptying and cleaning. 
Solid State Generator can be used interchangeably with either the 
BPO Probe or the CT.5 Cleaning Tank. 0 to 100% power control 
allows you to select the most efficient power ouput for your work, 
or for maximum cleaning efficiency. 

And consider these other Blackstone features: 
BPO Probe 
* Hand-held, pistol-grip, trig- 

ger-actuated probe. 
* High efficiency lead zirconate 

titanate transducer. 

CT.5 Cleaning Tank 
* High intense cavitation. 
* Lead zirconate titanate trans- 

ducer. 
* Rounded corners to eliminate 

trapping particulate matter. 

Solid State Generator 
* Compact, forced-air cooled, 

lightweight. 
* 0 to 100% power control. 
* 316L stainless, steel hood for 

maximum chemical resistance. 

Tell us what you propose to do 
with this little combination. 

And we will tell you whether or 
not it can do it for you. 

-- BLACKSTONE ULTRASONICS, Inc. 
600 Howard Street * Sheffield, Pa. 
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Newton, and others. Hobbs, Dorman, New 
York, 1966. 204 pp. Illus. $14.50. 

Nicole Oresme: De proportionibus pro- 
portionum and Ad pauca respicientes. 
Edward Grant, Ed. Univ. of Wisconsin 
Press, Madison, 1966. 488 pp. Illus, 
$10.75. 

Penguin Science Survey. pt. B. Anthony 
Allison. Penguin Books, Baltimore, 1966. 
205 pp. Illus. Paper, $1.95. Twelve papers. 

Periodicals for Latin American Econom- 
ic Development, Trade and Finance: An 
Annotated Bibliography. Martin H. Sable. 
Latin American Center, Univ. of Cali- 
fornia, Los Angeles, 1966. 78 pp. Paper. 

Photography on Expeditions: Recom- 
mended Techniques for Difficult Surround- 
ings. D. H. O. John. Focal Press, New 
York, 1966. 176 pp. Illus. $12.50. The 
Focal Library. 

Planets. Carl Sagan, Jonathan Norton 
Leonard, and the Editors of Life. Time 
Inc., New York, 1966. 200 pp. Illus. $3.95. 

Principles of Scientific and Technical 
Writing. Jackson E. Morris. McGraw-Hill, 
New York, 1966. 277 pp. Illus. $6.95. 

Raising Laboratory Animals. A hand- 
book for biological and behavioral re- 
search. James Silvan. Published for the 
American Museum of Natural History. 
Natural History Press, Garden City, N.Y., 
1966. 239 pp. Illus. $4.95. 

Science and Man. Lord Russell Brain. 
Elsevier, New York, 1966. 109 pp. Illus. 
$3.75. 

The Shape of Medieval History: Studies 
in Modes of Perception. William J. 
Brandt. Yale Univ. Press, New Haven, 
Conn., 1966. 197 pp. $5.75. 

Sign, Image, Symbol. Gyorgy Kepes, 
Ed. Braziller, New York, 1966. 288 pp. 
Illus. $12.50. Vision and Value Series. 
Twenty-one papers. 

The Sources of Instinctive Life: A 
Theory of Mental Functioning. R. Palmeri. 
Philosophical Library, New York, 1966. 
72 pp. Illus. $3. 

Statistical Abstract of Latin America, 
1963. Compiled and edited by Donald S. 
Castro, Berl Golomb, and Christopher 
Breyer. Center of Latin American Studies, 
Univ. of California, Los Angeles, 1966. 
144 pp. Paper, $3. 

Strategic Defenses. Stanley L. Engle- 
bardt. Crowell, New York, 1966. 184 pp. 
Ilus. $4.95. 

A Syntax-Oriented Translator. Peter 
Zilahy Ingerman. Academic Press, New 
York, 1966. 141 pp. Illus. $5.95. 

Thermal, Oxidative, and Light Stabiliza- 
tion of Polypropylene. A literature survey. 
Science Surveys, Mountainside, N.J., 1966. 
148 pp. Illus. Paper. Survey covers the 
literature between 1954 and 1966. 

The Ways of Paradox and Other Es- 
says. W. V. Quine. Random House, New 
York, 1966. 268 pp. $6.95. Contains 
twenty-one papers written between 1934 
and 1964. 

Meyer Weisgal at Seventy: An Anthol- 
ogy. Edward Victor, Ed. Weidenfeld and 
Nicolson, New York, 1966. 228 pp. 
Illus. Thirty-four papers. 
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Wonders of the Modern World. Joseph 
Gies. Crowell, New York, 1966. 255 pp. 
Illus. $5.95. 

Working with Atoms. O. R. Frisch. 
Basic Books, New York, 1966. 96 pp. 
Illus. $3.50. Science and Discovery Series. 
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FOR DEPENDABLE LABORATORY DATA 
Use L/I Automatic REPIPETS* and Automatic Dilutors to 
dispense, transfer, mix, aspirate and dilute. We guarantee 1% 
accuracy, 0.1% reproducibility. You'll speed up your research 
considerably, too. These two automatic L/I instruments com- 
plete an operation in a few seconds, enabling you to cut your 
analysis time 50-95%. 
L/I's versatile instruments can handle any liquid, including 
those with viscosities as high as 45 centipoises. Even with vis- 
cous liquids you'll get 1% accuracy and 0.1% reproducibility 
because there's no drainage error. 
L/I instruments give you complete freedom from contamina- 
tion, require no change in your methods, and never need clean- 
ing. Integral air filters keep reagents pure. Volumes? From 
microliters to deciliters. 
Dilutors $89.50, including complete set of tips for highest pre- 
cision in all ranges. REPIPETS $47.50. Immediate delivery in 
1, 10, 20, and 50 ml sizes. Please write for details. 
:Tradcmark (Repetitive PIPETS) 

4 LABINDUSTRIES 
1802-M Second Street, Berkeley, California 94710 TH 3-0220, Cable LABIND 
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SIEMENS SIEMENS 

2A 2A 

At last... At last... 

ActuallyVisible 
For the first time, the hexagonal structure of 
graphite has been seen, with the Siemens 
Elmiskop. A 6-sided carbon cell of 5 A 
diameter, made up of 3 carbon crystal cells, or 
only 10 atoms, was photographed by 
R. D. Heidenreich of Bell Telephone 
Laboratories in New York and H. Fernandez 
Moran of the University of Chicago. Although 
this form of carbon is well known by x-ray and 
electron diffraction, this is indeed the first 
time that the structure had been actually 
visible. The visibility of the hexagonal cells, 
using axial illumination, indicates that a point 
to point resolution of 2 A can be obtained 
with the Elmiskop I A, due to its short objective 
focal length of 2.2 mm. Another axample 
of Siemens performance. 
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Electron Microscope 
Elmiskop I A 

Siemens Elmiskop Electron 
Microscopes have won a 
worldwide reputation for 
highest resolution, stability 
and reliability. Over 800 
Elmiskops.are already in 
service at leading universi- 
ties, medical centers and 
industrial laboratories. 

VISIT BOOTHS 5-6-7 
EMSA MEETING 
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350 Fifth Avenue, New York, N.Y. 10001 

SIEMENS CANADA LIMITED 
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Conference and Symposium Reports Conference and Symposium Reports 

Advances in Fluorine Research and 
Dental Caries Prevention. vol. 4. Proceed- 
ings of the 12th Congress of the European 
Organization for Research on Fluorine 
and Dental Caries Prevention (Utrecht, 
Netherlands), June 1965. P. M. C. James, 
Klaus G. Konig, and Hans R. Held, Eds. 
Pergamon, New York, 1966. 254 pp. Illus. 
$18.50. Thirty-one papers. 

Antimicrobial Agents and Chemothera- 
py. Proceedings of the Fifth Interscience 
Conference on Antimicrobial Agents and 
Chemotherapy and Fourth International 
Congress of Chemotherapy (Washington, 
D.C.), October 1965. Gladys L. Hobby, 
Ed. American Soc. for Microbiology, Ann 
Arbor, Mich., 1966. 1154 pp. Illus. $15. 
184 papers. 

Biochemical Studies of Antimicrobial 
Drugs. Symposium of the Society for Gen- 
eral Microbiology (London), April 1966. 
B. A. Newton and P. E. Reynolds, Eds. 
Cambridge Univ. Press, New York, 1966. 
359 pp. Illus. $11.50. Fifteen papers. 

The Biology of Human Variation 
(Ann N.Y. Acad. Science. 134). Edward 
M. Weyer, Ed. New York Acad. of Sci- 
ences, New York, 1965. 570 pp. Illus. 
Paper, $12. Fifty papers given at a con- 
ference held in February 1965 on the fol- 
lowing topics: General Concepts (11 pa- 
pers); Mechanisms-Evolutionary and 
Genetic (8 papers); Physiological Con- 
siderations (8 papers); Developments 
Abroad (7 papers); Implications and Ap- 
plications (9 papers); and Antecedents 
of Illness (7 papers). 

Comparative Phytochemistry. Based on 
papers presented at a meeting of the 
Phytochemical Group (Cambridge, Eng- 
land), April 1965. T. Swain, Ed. Aca- 
demic Press, New York, 1966. 374 pp. 
Illus. 93s. Eighteen papers. 

Current Concepts of Acid-Base Meas- 
urement (Ann. N.Y. Acad. Sci. 133). 
Harold E. Whipple, Ed. New York Acad. 
of Sciences, New York, 1966. 274 pp. Illus. 
Paper, $6. Seventeen papers and two re- 
ports presented at a conference held in 
November 1964. The topics considered 
were: Acid-Base Measurements In Vitro 
(7 papers); Discussion: Acid-Base Meas- 
urement In Vitro (1 paper); Acid-Base 
Disturbances In Vivo (8 papers); Discus- 
sion: Description of Clinical Disturbances 
in Acid-Base Equilibrium (1 paper); and 
Reports of the Ad Hoc Committees (2 
reports). 

East African Academy, Proceedings. 
vol. 2. A symposium (Nairobi), June 
1964. W. B. Banage, Ed. East African 
Publishing House, Nairobi, Kenya, 1966. 
164 pp. Illus. Paper, 35s. Twenty-one pa- 
pers on the physical, earth, biological, 
medical, and agricultural sciences. 

Economic Progress and Social Welfare. 
Papers presented at a conference (Wash- 
ington, D.C.), December 1965. Leonard 
H. Goodman, Ed. Published for the Na- 
tional Conference on Social Welfare. Co- 
lumbia Univ. Press, New York, 1966. 
245 pp. $5. Seven papers: "Poverty, poli- 
cy, and purpose: The dilemmas of choice" 
by Martin Rein and S. M. Miller; "Ad- 
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At AIBS Show.. 

~Nr wPERCIVAL 
L EW ENVIRONMENTAL 

LABS 
See the many important advances including:. 

TEMPERATURE CONTROL: New dry bulb 
temperature controller consists of a solid state elec- 
tronic amplifier and bridge circuit with adjustable set 
point resistors. 

HUMIDITY CONTROL: Similar to above with 
a sensing element for humidity. 

LIGHT PROGRAMMING: By improved elec- 
tric clock switches. 

REMOTE CONTROL CABINET: Free-standing 
console contains all of the monitoring, programming 
and control equipment. 

INSULATION: "Froth Foamed" rigid urethane 
with a thermal conductivity K factor of 0.11 BTU/hr./ 
sq. ft./degree difference. The insulation also provides 
structural rigidity. 

VISIT PERCIVAL at booths 22, 23 and 24 
* 1 VISIT PERCIVAlNL at AIBS Show. 

SINCE llCN 

PERCIVAL REFRIGERATION & MFG. CO. 
lEFREEYIN Box 589-S * Boone, Iowa 
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---THE NEW GLC-1-- 

IS WIDE OPEN 

TO NEW IDEAS IN 
LABORATORY CENTRIFUGATION 

Here's something truly different! It's a general-purpose, table- 

top centrifuge with many of the exclusive advantages usually 
found only in high-priced, superspeed, research centrifuges. 
It's new, it offers more, it is competitively priced! All of 
SORVALL's long experience in designing and manufacturing 
quality centrifuges has gone in to the GLC-1. It has produced 
the most versatile general laboratory centrifuge available to- 

day. It features RCF's up to 4,950 x G * Angle and Horizontal 
Rotors * Smooth, Gyro-Action Self-Centering Drive * Full- 
Diameter Rotor Chamber Accessibility * Automatic Accelera- 

tion, Preset Braking * Solid State Speed Control * Direct 

Reading Electric Tachometer (optional) * Unique, Twist-Off 
Guard Bowl for Cleaning Ease * Large Illuminated Cycle-Indi- 
cating Switches * The Most Modern Lines in the Laboratory, 

In addition to the above, the GLC-l's HL-4 Hori- 
zontal Rotor accepts the new SORVALL Multi- 
Tube, Multi-Adapter Carriers in strong, auto- 
clavable stainless steel. 
Get all the features - Get all the Facts- 
get the GLC-1! For further information, write 
for Bulletin SC-8GLC-1 

IVANSO RALLNC. 
NOR WA LK * CONNECTICUT 0 6 5 2 
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Introducing 
the IL 600 

RESEARCH PHOTOMETER! 

The IL 600 employs the most advanced field-effect design, 
all solid state plug-in printed circuit construction & 
unique packaging techniques for optimum performance. 

* 9 sensitivity ranges plus sensitivity expand control for 
300,000 to 1 total range- 1% measurement accuracy. 

* 4 ranges of cancellation current plus fine control - extra 
fine zero control. 

* Recorder-oscilloscope output with 5 drive voltage positions. 
* Operates on 115V or rechargeable battery pack. Wide 

choice of photosensors. 

intern1aional light INC 

12 Unicorn St., Newburyport, Mass. 01950 Tel. 617/465-5923 
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Where versatility and 
modest cost are needed 

Where versatility and 
modest cost are needed 

FURNACE TYPE 1500 
is the one. 

o STEPLESS TEMPERATURE CONTROL 
Anything from 350F/177C to max. re- 
gardless of line voltage and ambient 
temperature. Easy reading dual scale 
pyrometer. 

* SPACE-SAVER DESIGN 
Convenient base-mounted built-in con- 
trols. Holds temperatures accurately 
and constant. 

* TWO CHAMBER SIZES-LONG & SHORT 
4 x 33/4 x 41/2, or 4 x 33 x 9. Hi-Temp 
heating elements optional. 

* SAFETY DOOR 
Fits tight but opens readily. Swings up 
with hot side away. Stays open or clos- 
ed by counter-weighted handle with 
simple positive movement. 

* NO SCORCHED OR 
BURNED BENCH TOPS 

Scientifically designed ventilated base 
keeps controls and bench tops cool. 

* LONG LIFE 
Sturdy steel body, all metal joints 
welded, three inches insulation, em- 
bedded heating elements. 

PRICE ..... $145 to $165 W r f IT40-Page complete line 
catalog of heat/light/ 
motion items: furnaces, 
controllers, hot plates, 
magnetic stirrers, Stir- 
Plates, constant temp. 

-as#j^^^^\ apparatus, Dri-Baths, 
..~?,^' '''culture incubators, PBI 

meters. 
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dealer" 
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by Morris H. Hansen and Genevieve W. 
Carter; "How much does the American 
system of transfers benefit the poor?" by 
Robert J. Lampman; "Keeping the poor 
poor" by Paul Jacobs; "Toward the meas- 
urement of social change: Implications for 
progress" by Eleanor Bernert Sheldon and 
Wilbert E. Moore; and "Social planning 
for economic abundance" by Robert R. 
Nathan. 

The Electron Microprobe. Proceedings 
of the symposium sponsored by the Elec- 
trothermics and Metallurgy Division, The 
Electrochemical Soc. (Washington, D.C.), 
October 1964. T. D. McKinley, K. F. J. 
Heinrich, and D. B. Wittry, Eds. Wiley, 
New York, 1966. 1051 pp. Illus. $27.50. 
Forty-three papers on the following 
topics: Analysis of Light Elements (6 pa- 
pers); Quantitative Analysis (12 papers); 
New Techniques and Instrumentation (6 
papers); and Applications (19 papers). 

Endogenous Substances Affecting the 
Myometrium. Proceedings of a symposium 
(Bristol, England), July 1965. V. R. 
Pickles and R. J. Fitzpatrick, Eds. Cam- 
bridge Univ. Press, New York, 1966. 283 
pp. Illus. $13.50. Twenty-three papers. 

Family Planning and Population Pro- 
grams. A review of world developments. 
Proceedings of the International Confer- 
ence on Family Planning Programs (Ge- 
neva), August 1965. Bernard Berelson 
and others, Eds. Univ. of Chicago Press, 
Chicago, 1966. 864 pp. Illus. $12.50. Sixty- 
one papers on the following topics: Na- 
tional Programs: Achievements and Prob- 
lems (21 papers); Organization and Ad- 
ministration of Programs (7 papers); Con- 
traceptive Methods: Programmatic Impli- 
cations (14 papers); Research and Evalu- 
ation (17 papers); and Summary (2 
papers). 

Food Science and Technology. Proceed- 
ings of the First International Congress 
(London), September 1962. vol. 2, Bi- 
ological and Microbiological Aspects of 
Foods. James Muil Leitch, Ed. Gordon 
and Breach, New York, 1965. 670 pp. 
Illus. $45. Eighty-four papers on the fol- 
lowing topics: Effects of Conditions of 
Husbandry and Cultivation on Quality of 
Foods (15 papers); Physiology of Matura- 
tion, Transport and Storage of Foods (17 
papers); Food Preservation (19 papers); 
Microbial Ecology of Sound and Spoiled 
Foods (8 papers); Hygiene-Microbiologi- 
cal Assessment of Quality (8 papers); 
Industrial Fermentations (9 papers); and 
Laboratory Techniques. Most of the paper 
are in English, others in French or 
German. 

Identification Methods for Microbiolo- 
gists. Pt. A. B. M. Gibbs and F. A. 
Skinner, Eds. Academic Press, New York, 
1966. 159 pp. Illus. 37s. 6d. The Society 
for Applied Bacteriology Technical Series 
No. 1. Fifteen papers given at an autumn 
demonstration meeting, October 1964. 

Impact of Basic Sciences on Medicine. 
Based on lectures given at an interna- 
tional symposium (Jerusalem), June 1965. 
Ben-Yamin Shapiro and Moshe Prywes, 
Eds. Academic Press, New York, 1966. 
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Endogenous Substances Affecting the 
Myometrium. Proceedings of a symposium 
(Bristol, England), July 1965. V. R. 
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bridge Univ. Press, New York, 1966. 283 
pp. Illus. $13.50. Twenty-three papers. 

Family Planning and Population Pro- 
grams. A review of world developments. 
Proceedings of the International Confer- 
ence on Family Planning Programs (Ge- 
neva), August 1965. Bernard Berelson 
and others, Eds. Univ. of Chicago Press, 
Chicago, 1966. 864 pp. Illus. $12.50. Sixty- 
one papers on the following topics: Na- 
tional Programs: Achievements and Prob- 
lems (21 papers); Organization and Ad- 
ministration of Programs (7 papers); Con- 
traceptive Methods: Programmatic Impli- 
cations (14 papers); Research and Evalu- 
ation (17 papers); and Summary (2 
papers). 

Food Science and Technology. Proceed- 
ings of the First International Congress 
(London), September 1962. vol. 2, Bi- 
ological and Microbiological Aspects of 
Foods. James Muil Leitch, Ed. Gordon 
and Breach, New York, 1965. 670 pp. 
Illus. $45. Eighty-four papers on the fol- 
lowing topics: Effects of Conditions of 
Husbandry and Cultivation on Quality of 
Foods (15 papers); Physiology of Matura- 
tion, Transport and Storage of Foods (17 
papers); Food Preservation (19 papers); 
Microbial Ecology of Sound and Spoiled 
Foods (8 papers); Hygiene-Microbiologi- 
cal Assessment of Quality (8 papers); 
Industrial Fermentations (9 papers); and 
Laboratory Techniques. Most of the paper 
are in English, others in French or 
German. 

Identification Methods for Microbiolo- 
gists. Pt. A. B. M. Gibbs and F. A. 
Skinner, Eds. Academic Press, New York, 
1966. 159 pp. Illus. 37s. 6d. The Society 
for Applied Bacteriology Technical Series 
No. 1. Fifteen papers given at an autumn 
demonstration meeting, October 1964. 

Impact of Basic Sciences on Medicine. 
Based on lectures given at an interna- 
tional symposium (Jerusalem), June 1965. 
Ben-Yamin Shapiro and Moshe Prywes, 
Eds. Academic Press, New York, 1966. 
336 pp. Illus. $14.95. Thirty-one papers. 

Initiation of Labor. Proceedings of a 
conference (Princeton, N.J.), December 
1963. Jean M. Marshall, Ed. U.S. De- 
partment of Health, Education, and Wel- 
fare, Washington, D.C., 1966 (order from 
Superintendent of Documents, Washing- 

336 pp. Illus. $14.95. Thirty-one papers. 
Initiation of Labor. Proceedings of a 

conference (Princeton, N.J.), December 
1963. Jean M. Marshall, Ed. U.S. De- 
partment of Health, Education, and Wel- 
fare, Washington, D.C., 1966 (order from 
Superintendent of Documents, Washing- 
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ton, D.C.). 257 pp. Illus. Paper, $1. 
Eight papers: "Physiological principles of 
contraction in uterine muscle" by Walter 
J. Woodbury, Gertrude van Wagenen, Ar- 
pad I. Csapo, Jean M. Marshall, and 
Hugo Jung; "Effects of oxytocin on 
uterine contractility" by Roberto Caldeyro- 
Barcia, Anna-Riitta Fuchs, Arpad I. Csa- 
po, Jean M. Marshall, and Allan C. 
Barnes; "Effects of progesterone on uterine 
contractility" by Arpad I. Csapo and 
Hugo Jung; "Chemistry and physiology 
of relaxin" by Meyer X. Zarrow, Robert L. 
Kroc, and Nils E. Wiqvist; "Effects of the 
placenta on uterine contractility" by Nils 
E. Wiqvist, Allan C. Barnes, Arpad I. 
Csapo, Anna-Riitta Fuchs, Hugo Jung, 
Willard M. Allen, and John D. Biggers; 
"The fetus as a factor in the initiation of 
labor" by Louis W. Holm, Kenneth J. 
Ryan, Ernest W. Page, John D. Biggers, 
and Carl G. Hartman; "The role of im- 
mune phenomena in labor" by Jonathan T. 
Lanman; and "Clinical circumstances at 
the time of labor" by James Walker, Ken- 
neth J. Ryan, Allan C. Barnes, Nils E. 
Wiqvist, Duncan E. Reid, Roberto Caldey- 
ro-Barcia, Arnad I. Csapo, and Evelyn 
Johnsen. 

Instrumentation Methods for Predictive 
Medicine. Proceedings of the ISA Sym- 
posium (Los Angeles, Calif.), October 
1965. Thomas B. Weber and Joe Poyer, 
Eds. Instrument Soc. of America, Pitts- 
burgh, Pa., 1966. 223 pp. Illus. $12; mem- 
bers, $9.50. Thirteen papers. 

Internal Conversion Processes. Proceed- 
ings of an International Conference (Nash- 
ville, Tenn.), May 1965. Joseph H. Hamil- 
ton, Ed. Academic Press, New York, 
1966. 697 pp. Illus. $22.50. Sixty-three 
papers. 

Ironmaking Conference 1964. Proceed- 
ings of a conference (Pittsburgh, Pa.), 
April 1964. D. J. Enochs and W. D. Gif- 
ford, Eds. Gordon and Breach, New 
York, 1966. 500 pp. Illus. $15. Twenty- 
one papers. 

Macromolecules and Behavior. Report 
of a conference (Manhattan), April 1964. 
John Gaito, Ed. Appleton, Century, Crofts 
(Meredith), New York, 1966. 207 pp. 
Illus. $8. Eleven papers. 

Marine Sciences Instrumentation. vol. 
3. Proceedings of the Third National Ma- 
rine Sciences Symposium (Miami, Fla.), 
April 1965. William C. Knopf and Her- 
bert A. Cook. Published for the Instru- 
ment Soc. of America. Plenum Press, 
New York, 1965. 303 pp. Illus. $12.50; 
members, $9.50. Twenty-one papers on 
the following topics: General Instrumenta- 
tion (5 papers); Expendable Instrumenta- 
tion (7 papers); Instrumentation for 
Oceanography (5 papers); and Water Mo- 
tion Measurement (4 papers). 

Mass Spectrometry. A NATO Advanced 
Study Institute (Glasgow, Scotland), Au- 
gust 1964. R. I. Reed, Ed. Academic 
Press, New York, 1965. 473 pp. Illus. 
$16. Twenty-three papers. 

Matscience Symposia on Theoretical 
Physics. vol. 1. Proceedings of the First 
Anniversary Symposium (Madras, India), 

ton, D.C.). 257 pp. Illus. Paper, $1. 
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Lanman; and "Clinical circumstances at 
the time of labor" by James Walker, Ken- 
neth J. Ryan, Allan C. Barnes, Nils E. 
Wiqvist, Duncan E. Reid, Roberto Caldey- 
ro-Barcia, Arnad I. Csapo, and Evelyn 
Johnsen. 

Instrumentation Methods for Predictive 
Medicine. Proceedings of the ISA Sym- 
posium (Los Angeles, Calif.), October 
1965. Thomas B. Weber and Joe Poyer, 
Eds. Instrument Soc. of America, Pitts- 
burgh, Pa., 1966. 223 pp. Illus. $12; mem- 
bers, $9.50. Thirteen papers. 

Internal Conversion Processes. Proceed- 
ings of an International Conference (Nash- 
ville, Tenn.), May 1965. Joseph H. Hamil- 
ton, Ed. Academic Press, New York, 
1966. 697 pp. Illus. $22.50. Sixty-three 
papers. 

Ironmaking Conference 1964. Proceed- 
ings of a conference (Pittsburgh, Pa.), 
April 1964. D. J. Enochs and W. D. Gif- 
ford, Eds. Gordon and Breach, New 
York, 1966. 500 pp. Illus. $15. Twenty- 
one papers. 

Macromolecules and Behavior. Report 
of a conference (Manhattan), April 1964. 
John Gaito, Ed. Appleton, Century, Crofts 
(Meredith), New York, 1966. 207 pp. 
Illus. $8. Eleven papers. 

Marine Sciences Instrumentation. vol. 
3. Proceedings of the Third National Ma- 
rine Sciences Symposium (Miami, Fla.), 
April 1965. William C. Knopf and Her- 
bert A. Cook. Published for the Instru- 
ment Soc. of America. Plenum Press, 
New York, 1965. 303 pp. Illus. $12.50; 
members, $9.50. Twenty-one papers on 
the following topics: General Instrumenta- 
tion (5 papers); Expendable Instrumenta- 
tion (7 papers); Instrumentation for 
Oceanography (5 papers); and Water Mo- 
tion Measurement (4 papers). 

Mass Spectrometry. A NATO Advanced 
Study Institute (Glasgow, Scotland), Au- 
gust 1964. R. I. Reed, Ed. Academic 
Press, New York, 1965. 473 pp. Illus. 
$16. Twenty-three papers. 

Matscience Symposia on Theoretical 
Physics. vol. 1. Proceedings of the First 
Anniversary Symposium (Madras, India), 
January 1963. Alladi Ramakrishnan, Ed. 
Plenum Press, New York, 1966. 181 pp. 
Illus. $9.50. Twelve papers. 

Mechanisms of Release of Biogenic 
Amines. Proceedings of an International 
Wenner-Gren Center Symposium (Stock- 
holm), February 1965. U. S. von Euler, 

SCIENCE, VOL. 153 

January 1963. Alladi Ramakrishnan, Ed. 
Plenum Press, New York, 1966. 181 pp. 
Illus. $9.50. Twelve papers. 
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S. Rosell, and B. Uvnas, Eds. Pergamon, 
New York, 1966. 490 pp. Illus. $20. 
Thirty-eight papers. 

Methods in Drug Evaluation. Proceed- 
ings of the international symposium (Mi- 
lano), September 1965. P. Mantegazza 
and F. Piccinini, Eds. North-Holland, 
Amsterdam, 1966. 592 pp. Illus. $16.80. 
Forty-four papers. 

Molecular Relaxation Processes. Based 
on papers given at a symposium 
(Aberystwyth, Wales), July 1965. Chemi- 
cal Society, London; Academic Press, New 
York, 1966. 314 pp. Illus. 65s. Forty-one 
papers. Most of the papers are in Eng- 
lish, others are in French or German. 

Muscular Afferents and Motor Control. 
Proceedings of the First Nobel Symposium 
(Lidingo, Sweden), June 1965. Ragnar 
Granit, Ed. Almqvist and Wiksell, Stock- 
holm; Wiley, New York, 1966. 466 pp. 
Illus. $20. Thirty-nine papers. 

The Nature of the Lunar Surface. Pro- 
ceedings of symposium (Greenbelt, 
Md.), April 1965. Wilmot N. Hess, Don- 
ald H. Menzel, and John A. O'Keefe, 
Eds. Johns Hopkins Press, Baltimore, 
1966. 328 pp. Illus. $13.50. Eighteen pa- 
pers on the following topics: Interpreta- 
tion of Ranger Photographs and Related 
Topics (5 papers); Crater Formation and 
Surface Structure (5 papers); Physics and 
Chemistry of the Lunar Surface (7 pa- 
pers); and Conclusions (1 paper). 

New Antituberculosis Agents: Labora- 
tory and Clinical Studies (Ann. N.Y. 
Acad. Sci. 135). Edward Weyer, Ed. New 
York Academy of Sciences, New York, 
1966. 440 pp. Illus. Paper, $8. Thirty- 
five papers given at a conference held in 
September 1965. 

Nuclear Materials Management. Pro- 
ceedings of a symposium (Vienna), Au- 
gust, September 1965. Internatl. Atomic 
Energy Agency, Vienna, 1966 (order from 
Natl. Agency for Internatl. Publications, 
New York). 900 pp. Illus. $18. Fifty- 
eight papers; most are in English, others 
in Russian, French, or Spanish; abstracts 
in English, French, Russian, and Spanish; 
discussions in English. 

Peaceful Uses of Automation in Outer 
Space. Proceedings of a symposium (Stav- 
anger, Norway), June 1965. John A. Asel- 
tine, Ed. Plenum Press, New York, 1966. 
601 pp. Illus. $22.50. Forty-four papers 
on the following topics: Launch and Mid- 
course Guidance (6 papers); Specific Sys- 
tems (5 papers); Attitude Control (9 pa- 
pers); Ground Stations and Tracking (5 
papers); Comppnents and Techniques (8 
papers); Entry and Landing (5 papers); 
and General Topics (6 papers). 

The Petroleum Industry in the United 
Kingdom. Proceedings of a conference 
(London), November 1965. Peter Hep- 
ple, Ed. Institute of Petroleum, London; 
Elsevier, New York, 1966. 197 pp. Illus. 
$12. Seven papers: "Indigenous petroleum 
and natural gas" by R. G. W. Brunstrom; 
"The sources of petroleum" by R. N. 
Sutton; "Petroleum refinishing" by R. C. 
Porten; "Gases from petroleum resources, 
part I; Use by the gas industry" by G. H. 

S. Rosell, and B. Uvnas, Eds. Pergamon, 
New York, 1966. 490 pp. Illus. $20. 
Thirty-eight papers. 

Methods in Drug Evaluation. Proceed- 
ings of the international symposium (Mi- 
lano), September 1965. P. Mantegazza 
and F. Piccinini, Eds. North-Holland, 
Amsterdam, 1966. 592 pp. Illus. $16.80. 
Forty-four papers. 

Molecular Relaxation Processes. Based 
on papers given at a symposium 
(Aberystwyth, Wales), July 1965. Chemi- 
cal Society, London; Academic Press, New 
York, 1966. 314 pp. Illus. 65s. Forty-one 
papers. Most of the papers are in Eng- 
lish, others are in French or German. 

Muscular Afferents and Motor Control. 
Proceedings of the First Nobel Symposium 
(Lidingo, Sweden), June 1965. Ragnar 
Granit, Ed. Almqvist and Wiksell, Stock- 
holm; Wiley, New York, 1966. 466 pp. 
Illus. $20. Thirty-nine papers. 

The Nature of the Lunar Surface. Pro- 
ceedings of symposium (Greenbelt, 
Md.), April 1965. Wilmot N. Hess, Don- 
ald H. Menzel, and John A. O'Keefe, 
Eds. Johns Hopkins Press, Baltimore, 
1966. 328 pp. Illus. $13.50. Eighteen pa- 
pers on the following topics: Interpreta- 
tion of Ranger Photographs and Related 
Topics (5 papers); Crater Formation and 
Surface Structure (5 papers); Physics and 
Chemistry of the Lunar Surface (7 pa- 
pers); and Conclusions (1 paper). 

New Antituberculosis Agents: Labora- 
tory and Clinical Studies (Ann. N.Y. 
Acad. Sci. 135). Edward Weyer, Ed. New 
York Academy of Sciences, New York, 
1966. 440 pp. Illus. Paper, $8. Thirty- 
five papers given at a conference held in 
September 1965. 

Nuclear Materials Management. Pro- 
ceedings of a symposium (Vienna), Au- 
gust, September 1965. Internatl. Atomic 
Energy Agency, Vienna, 1966 (order from 
Natl. Agency for Internatl. Publications, 
New York). 900 pp. Illus. $18. Fifty- 
eight papers; most are in English, others 
in Russian, French, or Spanish; abstracts 
in English, French, Russian, and Spanish; 
discussions in English. 

Peaceful Uses of Automation in Outer 
Space. Proceedings of a symposium (Stav- 
anger, Norway), June 1965. John A. Asel- 
tine, Ed. Plenum Press, New York, 1966. 
601 pp. Illus. $22.50. Forty-four papers 
on the following topics: Launch and Mid- 
course Guidance (6 papers); Specific Sys- 
tems (5 papers); Attitude Control (9 pa- 
pers); Ground Stations and Tracking (5 
papers); Comppnents and Techniques (8 
papers); Entry and Landing (5 papers); 
and General Topics (6 papers). 

The Petroleum Industry in the United 
Kingdom. Proceedings of a conference 
(London), November 1965. Peter Hep- 
ple, Ed. Institute of Petroleum, London; 
Elsevier, New York, 1966. 197 pp. Illus. 
$12. Seven papers: "Indigenous petroleum 
and natural gas" by R. G. W. Brunstrom; 
"The sources of petroleum" by R. N. 
Sutton; "Petroleum refinishing" by R. C. 
Porten; "Gases from petroleum resources, 
part I; Use by the gas industry" by G. H. 
Gibson; "Gases from petroleum resources, 
part II; Use of LPG in industry" by 
T. W. B. Browne; "The petrochemical in- 
dustry" by A. J. Gait; and "The U.K. 
market for petroleum products" by A. B. 
Mumford. 
12 AUGUST 1966 

Gibson; "Gases from petroleum resources, 
part II; Use of LPG in industry" by 
T. W. B. Browne; "The petrochemical in- 
dustry" by A. J. Gait; and "The U.K. 
market for petroleum products" by A. B. 
Mumford. 
12 AUGUST 1966 

GET BRIGHTER, SHARPER GET BRIGHTER, SHARPER 

Spectrogram of Molybdenum, 3270A-3500A region Spectrogram of Molybdenum, 3270A-3500A region 

SPECTR0GRAMS SPECTR0GRAMS 

Spectrogram of Molybdenum, 2500A-2730A region Spectrogram of Molybdenum, 2500A-2730A region 

IN EVERY SPECTRAL RANGE 
The Bausch & Lomb Research Dual 
Grating Spectrograph uses large, 4" x 
5" gratings. Great flexibility in choice 
of these Certified-Precision Gratings 
permits coverage of all spectral ranges. 

er orders. ratings are mounted in pairs, back- 
- ~~~grat~to-back, ing an easily rotatable turret. 

r~without Using one grating at a time, the result- 
ant f/15.5 numerical aperture gives 
greater intensity, offers higher photo- 
graphic speed ratings-than ever before. 
Determinations are faster, easier, more 
dependable. Sufficient illumination is 
available to make spectrograms in the 

higher orders. Separations are more distinct-bands are bright. Pairs of extra 
gratings, when ordered with your spectrograph, can be interchanged quickly-h 
without realignment. 

For highly critical and ultra-speed work specify a single 4" x 8" echelle type 
grating and obtain a numerical aperture of f/12.1 at normal incidence. Using 
a 300 groove/mm echelle at an incidence angle of 650, high-quality spectro- 
grams, up to the 28th order, are possible. Dispersion at this point is approxi- 
mately 0.25A/mm. An ideal instrument for isotope work and laser applications. 
A wide variety of these extra large echelle gratings is available. 

Write for Catalog 33-2102, Bausch & Lomb, 75932 Bausch Street, Rochester, 
New York 14602. 
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STERILE OR CONTAMINATED? 

TSI TAPE 
identifies the condition! 

Protect laboratory personnel fromore Autocla 
contamination and assure STERILE 
glassware for each test by following 
this simple procedure: 

1. Place all glassware in basket 
marked with TSI Tape. 

2. After glassware has been auto- 
claved for 15 minutes at 250? F., 
TSI Tape will show a color change STERILE STERILE STERILE STERILE 

indicating "STERILE." iI 

3. Following use, and before dis- 

posing of dangerous material, place 
glassware in basket marked with a 
new tape and autoclave. After Autoclaving 

TSI is the only tape which shows a color change after 15 minutes in the 
autoclave at 250? F. TSI Tape leaves no sticky residue when removed. 

if'B ^ ~~See your laboratory or hospital supplier for 
TSI (Time Sterile Indicator) Tape. 

11=5TT;l77^7 For samples and complete description write to: 

14B ClS PPROFESSIONAL TAPE CO., INC. 

365 E Burlington Avenue * Riverside, Illinois 60546 
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Petroleum Supply and Demand. Report 
of the Summer Meeting of the Institute 
of Petroleum (Brighton, England), 1965. 
Peter Hepple, Ed. Elsevier, New York, 
1966. 151 pp. Illus. $7.: Five ..papers: 
"Reserves in relation to demand" by D. C. 
Ion and W. Jamieson; "The petroleum 
prospects under the marine areas of the 
world" by A. Bryce Cameron; "The re- 
covery of petroleum" by R. D. West; 
"The impact of natural gas on the West 
European fuel economy" by W. L. Cul- 
bertson and Paul W. Tucker; and "Match- 
ing supply/demand-the problems and 
flexibility of the downstream functions" 
by J. W. 0. Clifford and M. F. Hoare. 

Photographic Science. A symposium 
(Torino, Italy), September 1963. G. Se- 
merano and U. Mazzucato, Eds. Focal 
Press, New York, 1966. 248 pp. Illus. 
$30. Seventy-two papers. 

Physiology of Breath-Hold Diving and 
the Ama of Japan. Papers presented at a 
symposium (Tokyo), August-September 
1965. Herman Rahn, Ed. Natl. Acad. of 
Sciences-Natl. Research Council, Wash- 
ington, D.C., 1965. 381 pp. Illus. $7.50. 
Twenty-five papers. 

Pioneers of Canadian Science. A sym- 
posium presented to the Royal Society of 
Canada (Charlottetown), June 1964. G. 
F. G. Stanley, Ed. Univ. of Toronto 
Press, Toronto, 1966. 160 pp. Illus. $5. 
Six papers: "La Trame scientifique de 
l'histoire du Canada" by Leon Lortie; 
'"Biologists and biological research since 
1864" by W. Kaye Lamb and Thomas 
W. M. Cameron; "L'Abbe Leon Pro- 
vancher, 1820-1892" by G. P. Holland; 
"L'Oublie de l'histoire de la science 
canadienne-George Lawson, 1827-1895" 
by Jacques Rousseau and William G. 
Dore; "The Reverend James Bovell, M.D., 
1817-1880" by C. E. Dolman; and "Sir 
John William Dawson, 1820-1899" by 
T. H. Clark. 

Plasma Physics and Controlled Nu- 
clear Fusion Research. vols. 1 and 2. 
Proceedings of a conference (Culham, 
England), September 1965. Internatl. 
Atomic Energy Agency, .Vienna, 1966 
(order from Natl. Agency for Internatl. 
Publications, New York). vol. 1, 790 pp., 
$15; vol. 2, 1012 pp., $21. Illus. Paper. 
Most of the 102 papers are in English, 
others in Russian or French; abstracts are 
in English, French, Spanish, and Russian, 
and the summaries are in English and 
Russian. 

Poverty amid Affluence. Papers given 
at the West Virginia University Confer- 
ence (Morgantown), May 1965. Leo 
Fishman, Ed. Yale Univ. Press, New 
Haven, Conn., 1966. 258 pp. Paper, 
$1.75; cloth, $6. Eleven papers: "Pover- 
ty from the Civil War to World War II" 
by Oscar Handlin; "Population change 
and poverty reduction, 1947-1965" by 
Robert J .Lampman; "Poverty and social 
organization" by Harold A. Gibbard; "Pov- 
erty and the individual" by I. Thomas 
Stone, Dorothea C. Leighton, and Alex- 
ander H. Leighton; "Poverty and the Ne- 
gro" by Herman P. Miller; "Poverty in 
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PRECISION PIPETTING INSTRUMENT 

digi-pet? | 
DIGI-PET is a 
precision liquid 
dispensing 
instrument for 
the laboratory. 
No calculations are 
required! Counter gives 
quick, highly accurate 
direct reading of volume 
dispensed. High precision and 
sensitivity lets you perform 
repeated titrations with a 
single filling. 
ACCURACY. Up to 0.1% of 
dispensed volume! 
SENSITIVITY. Four digit | 
direct readout gives you .i 
sensitivity of 01%! /| 

UNIQUE PUSH-BUTTON 
RESET. You can dispense 
and reset with one hand! 

EASY GRIP. Specially 
designed for comfortable 
hand operation! 
INTERCHANGEABLE TIPS. 

Straight, luer, or right 
angle bend available! 

WIDE RANGE OF SIZES. 
Available in 0.01 ml, 0 1 ml, 
1 0 m and 100 ml sizes. 

LOW PRICE. From $139.50! 

G GREINER Dept.524 
I SCIENTIFIC 

CORPORATION 
22 N. Moore St., N. Y. N. Y. 10013 

PRECISION PIPETTING INSTRUMENT 

digi-pet? | 
DIGI-PET is a 
precision liquid 
dispensing 
instrument for 
the laboratory. 
No calculations are 
required! Counter gives 
quick, highly accurate 
direct reading of volume 
dispensed. High precision and 
sensitivity lets you perform 
repeated titrations with a 
single filling. 
ACCURACY. Up to 0.1% of 
dispensed volume! 
SENSITIVITY. Four digit | 
direct readout gives you .i 
sensitivity of 01%! /| 

UNIQUE PUSH-BUTTON 
RESET. You can dispense 
and reset with one hand! 

EASY GRIP. Specially 
designed for comfortable 
hand operation! 
INTERCHANGEABLE TIPS. 

Straight, luer, or right 
angle bend available! 

WIDE RANGE OF SIZES. 
Available in 0.01 ml, 0 1 ml, 
1 0 m and 100 ml sizes. 

LOW PRICE. From $139.50! 

G GREINER Dept.524 
I SCIENTIFIC 

CORPORATION 
22 N. Moore St., N. Y. N. Y. 10013 

~1II"C -1 I ~1II"C -1 I 



Klett Summerson 

Photoelectric Colorimeter 

Test Tube 
Model 

KLETT COLONY MARKER and TALLY 

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

KXett "" J /c///MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 
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for Your 
Pressing 
Problems 
in 

R&D 
The Carver Laboratory Press is standard 2 
equipment for research and development. \ 
Provides accurately controlled pressures to 
24,000 Ibs. Carver Standard Accessories 
include Electric or Steam Hot Plates, Ca 
Test Cylinders, Swivel Bearing Plates, C 
Equipment. Promptly available from stock. ' 
for latest bulletin. 

FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 

, 52 RIVER ROAD, SUMMIT, N. J. 

The complete edition of this comprehensive work, which is unique in the world, will be available in autumn 1966 

KLIMADIAGRAMM- 

(World Atlas of Climatic Diagrams in the German language) WELTATLAS 

by Professor- Dr. phil. HEINRICH WALTER and Dr. phil. HELMUT LIETH, Privatdozent, both from Stuttgart-Hohenheim 

1st delivery: Introduction, 11 maps and 65 insert sheets, size: 

42 x 60 cm, 1960 (including ring binder with cloth boards 
for the entire work), price: 120.-MDN 

2nd delivery: 12 maps with 92 insert sheets, size: 42 x 60 cm, 
1964, loose-leaf system, price: 65.-MDN 

3rd delivery: 8 text pages, 9 maps with 54 insert sheets, size: 
42 x 60 cm, 1966, loose-leaf system, price: approx. 71.-MDN 

The 10 per cent discount on the subscription price expires with 
the publication of the 3rd delivery. 

Please place your orders through the book trade 

Comments: ". . . the atlas is a very useful compilation of the 
most important climatic values of temperature and rainfall.... 
An immense amount of labour has gone into the compilation 
both of maps and the climatic graphs. There is nothing new in 

it, but the graphs are a handy way of spotting broad homo- 
climes and will be much used for this purpose. The whole atlas 
is an enormous and very heavy work . . ." The Journal of 

Ecology, Volume 49, Edition 3, 1961. 

iSEWMf VEB 
GUSTAV FISCHER VERLAG 
JENA German Democratic Republic 

12 AUGUST 1966 
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* a . and then proved it. * a . and then proved it. 

Over the past few years we've made 
good on this promise to hundreds (par- 
ticularly non-engineers) whose work in- 
cludes programming, recording and ana- 
lyzing data. A brief, simple-language 
introductory course given at your loca- 
tion or at BRS, shakes the mystery out 
of solid state and lets you- prove to 
yourself the simplicity and versatility 
of working with solid state digital logic 
equipment. 

You start off with a very brief, very 
general background on theory. The other 
99% of the time you're working with 
an operational solid state training unit. 
The first schematic may be a little puz- 
zling. Terminology is new. But after 
three days you'll whip through add-sub- 
tract counters, fixed interval programs, 
binary counters, comparator programs 
with ease. 

If you and your colleagues are inter- 
ested in having a course conducted at 
your location write to the BRS Techni- 
cal Director for further information. 
There is no obligation for the course 
but scheduling does require adequate 
advance notice. Your inquiry letter or 
call will bring a prompt reply and com- 
plete details. 
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in the war against poverty'" by Otto Eck- 
stein; and "Ends and means in the war 
-against poverty" by Robert J. Lampman. 

Proceedings of the 1966 Heat Transfer 
and Fluid Mechanics Institute. (Stanta 
Clara, Calif.), June 1966. Michel A. Saad 
and James A. Miller, Eds. Stanford Univ. 
Press, Stanford, Calif., 1966. 456 pp. 
Illus. $12.50. Twenty-four papers. 

Psychiatric Drugs. Proceedings of a re- 
search conference (Boston). Philip Solo- 
mon, Ed. Grune and Stratton, New 
York, 1966. 272 pp. Illus. $9.75. Seven- 
teen papers on the following topics: 
Mechanisms of Drug Action (4 papers); 
Drugs and Psychotherapy (7 papers); and 
Present Status of Drug Therapy (6 
papers). 

Radioactive Pharmaceuticals. Proceed- 
ings of a symposium (Oak Ridge, Tenn.), 
November 1965. Gould A. Andrews, 
Ralph M. Kniseley, and Henry N. Wag- 
ner, Jr., Eds. U.S. Atomic Energy Com- 
mission, Oak Ridge, Tenn., 1966 (order 
from Clearinghouse for Federal Scientific 
and Technical Information, Springfield, 
Va.). 736 pp. Illus. Paper, $5. Forty 
papers. 

Recent Advances in Optimization Tech- 
niques. Proceedings of a symposium 
(Pittsburgh, Pa.), April 1965. Abraham 
Lavi and Thomas P. Vogl, Eds. Wiley, 
New York, 1966. 670 pp. Illus. $12.50. 
Thirty papers. 

Recent Developments in Particle Sym- 
metries. Proceedings of the International 
School of Physics "Ettore Majorane" 
(Erice, Sicily), September-October 1965. 
A. Zichichi, Ed. Academic Press, New 
York, 1966. 472 pp. Illus. $12. Contains 
eight lectures, six seminars, and ten dis- 
cussions presented at the School. 

Regulation of Metabolic Processes in 
Mitochondria. A symposium (Bari, Italy), 
April-May 1965. J. M. Tager, S. Papa, 
E. Quagliariello, and E. C. Slater, Eds. 
Elsevier, New York, 1966. 594 pp. Illus. 
$27.50. Thirty-four papers. 

Science, Government, and the Univer- 
sities. A symposium (Seattle, Wash.), 
Autumn 1965. Organized by Hans Neu- 
rath. Univ. of Washington Press, Seattle, 
1966. 124 pp. $3.95. Seven papers: "A 
look ahead" by Donald F. Hornig; "The 
role of the university in the exploration 
of space" by Hugh L. Dryden; "Some 
problems and trends in the support of 
academic science" by Leland J. Haworth; 
"'Biomedical sciences-Present status and 
problems" by James A. Shannon; "Huma- 
nistic aspects of science" by Chaarles E. 
Odegaard; "Science and government- 
Opportunities and conflicts" by Philip 
Handler; "Appendix Strengthening aca- 
demic capability for science throughout 
the nation" by Lyndon B. Johnson; and 
an introduction by Frederick Seitz. 

Small Angle Scattering from Fibrous 
and Partially Order Systems. Based on an 
American Chemical Society symposium 
(Detroit, Mich.), May 1965. R. H. 
Marchessault, Ed. Interscience (Wiley), 
New York, 1966. 173 pp. Illus. Paper, 
$7. Journal of Polymer Science, pt. 
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C, Polymer Symposia, No. 13. This vol- 
ume is an expanded version of the con- 
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vol. 6, No. 1 (1965). Nine papers: "The- 
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ory of light scattering from oriented and 
fiber structures" by R. S. Stein, P. Erhardt, 
J. J. van Aartsen, S. Clough, and M. 
Rhodes; "Small angle light scattering from 
deformed spherulites. Theory and its ex- 
perimental verification" by Robert J. 
Samuels; "Quantitative studies of ringed 
spherulite deformation in polyethylene 
films" by Robert S. Moore and Chester 
Gieniewski; "Light scattering from poly- 
mer films" by M. L. Wallach; "A new 
technique for observing light-scattering 
patterns from polymer films" by Robert 
S. Moore and Chester Gieniewski; "Char- 
acterization of cellulose gels by small 
angle light scattering" by E. V. Beebe, 
R. L. Coalson, and R. H. Marchessault; 
"Small angle scattering by a three-com- 
ponent system. Testing the theory for 
light scattering" by R. L. Coalson, R. H. 
Marchessault, and A. Peterlin; "Chain 
folding in oriented nylon 66 fibers" by 
Paden F. Dismore and W. 0. Statton; 
and "Small angle x-ray scattering from 
bulk crystalline polymers" by P. H. Geil. 

Space Research: Directions for the Fu- 
ture. Report of a study by the Space 
Science Board, Woods Hole, Mass. Harry 
H. Hess, Chairman. Natl. Acad. of 
Sciences-Natl. Research Council, Wash- 
ington, D.C., 1966. 651 pp. Illus. Paper, 
$7.50. Report of a Summer Study at 
Woods Hole, Mass., June-July 1965. 

Statistical Association Methods for 
Mechanized Documentation. Symposium 
proceedings (Washington, D.C.), March 
1964. Mary Elizabeth Stevens, Vincent E. 
Giuliano, and Laurence B. Heilprin, Eds. 
National Bureau of Standards, Washington, 
D.C., 1965 (order from Superintendent 
of Documents, Washington, D.C.). 269 
pp. Illus. $2.75. Twenty-seven papers on 
the following topics: Background and 
Principles (6 papers); Models and Meth- 
ods (10 papers); Applications to Citation 
Indexing (3 papers); and Tests, Evalua- 
tion Methodology, and Criticisms (8 pa- 
pers). 

Stress-Corrosion Cracking of Titan- 
ium. A symposium (Seattle, Wash.), 
October-November 1965. American Soc. 
for Testing and Materials, Philadelphia, 
1966. 269 pp. Illus. $14; members, $9.80. 
Thirteen papers. 

Surface Chemistry. Proceedings of the 
Second Scandinavian Symposium on Sur- 
face Activity (Stockholm), November 
1964, sponsored by The Royal Swedish 
Academy of Engineering Sciences. Per 
Ekwall, Kjell Groth, and Vera Runnstr6m- 
Reio, Eds. Academic Press, New York, 
1965. 315 pp. Illus. $15.50. Twenty-five 
papers. 

Symmetry Principles at High Energy. 
Third Conference (Coral Gables, Fla.), 
January 1966. Arnold Perlmutter, Joseph 
Wojtaszek, George Sudarshan, and Beh- 
ram Kurzunoglu, Eds. Freeman, San Fran- 
cisco, 1966. 288 pp. Illus. Paper, $6.50. 
Nineteen papers. 

Technical Information Center Adminis- 
tration. vol. 2. Report of the second con- 
ference (St. David's, Pa.), June 1965. 
Arthur W. Elias, Ed. Spartan Books, 

ory of light scattering from oriented and 
fiber structures" by R. S. Stein, P. Erhardt, 
J. J. van Aartsen, S. Clough, and M. 
Rhodes; "Small angle light scattering from 
deformed spherulites. Theory and its ex- 
perimental verification" by Robert J. 
Samuels; "Quantitative studies of ringed 
spherulite deformation in polyethylene 
films" by Robert S. Moore and Chester 
Gieniewski; "Light scattering from poly- 
mer films" by M. L. Wallach; "A new 
technique for observing light-scattering 
patterns from polymer films" by Robert 
S. Moore and Chester Gieniewski; "Char- 
acterization of cellulose gels by small 
angle light scattering" by E. V. Beebe, 
R. L. Coalson, and R. H. Marchessault; 
"Small angle scattering by a three-com- 
ponent system. Testing the theory for 
light scattering" by R. L. Coalson, R. H. 
Marchessault, and A. Peterlin; "Chain 
folding in oriented nylon 66 fibers" by 
Paden F. Dismore and W. 0. Statton; 
and "Small angle x-ray scattering from 
bulk crystalline polymers" by P. H. Geil. 

Space Research: Directions for the Fu- 
ture. Report of a study by the Space 
Science Board, Woods Hole, Mass. Harry 
H. Hess, Chairman. Natl. Acad. of 
Sciences-Natl. Research Council, Wash- 
ington, D.C., 1966. 651 pp. Illus. Paper, 
$7.50. Report of a Summer Study at 
Woods Hole, Mass., June-July 1965. 

Statistical Association Methods for 
Mechanized Documentation. Symposium 
proceedings (Washington, D.C.), March 
1964. Mary Elizabeth Stevens, Vincent E. 
Giuliano, and Laurence B. Heilprin, Eds. 
National Bureau of Standards, Washington, 
D.C., 1965 (order from Superintendent 
of Documents, Washington, D.C.). 269 
pp. Illus. $2.75. Twenty-seven papers on 
the following topics: Background and 
Principles (6 papers); Models and Meth- 
ods (10 papers); Applications to Citation 
Indexing (3 papers); and Tests, Evalua- 
tion Methodology, and Criticisms (8 pa- 
pers). 

Stress-Corrosion Cracking of Titan- 
ium. A symposium (Seattle, Wash.), 
October-November 1965. American Soc. 
for Testing and Materials, Philadelphia, 
1966. 269 pp. Illus. $14; members, $9.80. 
Thirteen papers. 

Surface Chemistry. Proceedings of the 
Second Scandinavian Symposium on Sur- 
face Activity (Stockholm), November 
1964, sponsored by The Royal Swedish 
Academy of Engineering Sciences. Per 
Ekwall, Kjell Groth, and Vera Runnstr6m- 
Reio, Eds. Academic Press, New York, 
1965. 315 pp. Illus. $15.50. Twenty-five 
papers. 

Symmetry Principles at High Energy. 
Third Conference (Coral Gables, Fla.), 
January 1966. Arnold Perlmutter, Joseph 
Wojtaszek, George Sudarshan, and Beh- 
ram Kurzunoglu, Eds. Freeman, San Fran- 
cisco, 1966. 288 pp. Illus. Paper, $6.50. 
Nineteen papers. 

Technical Information Center Adminis- 
tration. vol. 2. Report of the second con- 
ference (St. David's, Pa.), June 1965. 
Arthur W. Elias, Ed. Spartan Books, 
Washington, D.C., 1965. 175 pp. $6.75. 
Thirteen papers. 

Technological Innovation and Society. 
Columbia Univ. Seminar on Technology 
and Social Change, 1965. Dean Morse 
and Aaron W. Warner, Eds. Columbia 
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Washington, D.C., 1965. 175 pp. $6.75. 
Thirteen papers. 

Technological Innovation and Society. 
Columbia Univ. Seminar on Technology 
and Social Change, 1965. Dean Morse 
and Aaron W. Warner, Eds. Columbia 
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recording 

sueclro* 

photometer? 

CHECK THE BENEFITS YOU GET WITH 
A CARY MODEL 14 

DEPENDABILITY 
The first CARY 14 was purchased 13 years 
ago. It's still performing. So is every other 
one made since then. 

SIMPLICITY 
Easy to operate. Switch at will to eight dif- 
ferent scan speeds. Read wavelength and 
absorbance data more easily through direct 
linear recording. There's no need to change 
paper to study a wide variety of spectra. 

VERSATILITY 
Accessories make the CARY 14 adaptable 
for a wide variety of studies. Accessories 
include dewars, fluorescence, reflectance, 
and both sample handling and digitizing 
devices. 

ECONOMY 
Low-cost operation and maintenance. De- 
preciate the CARY 14 in five years-appre- 
ciate it for many more. 

ACCURACY 
Outstanding for a recording spectropho- 
tometer. 0.002 absorbance near zero and 
0.0005 with expanded scale. Wavelength: 
better than 4A. Resolution: 1A in Visible 
and UV; 3A in Near-Infrared. 

REPRODUCIBILITY 
Excellent for repeatable, linear wavelength 
and photometric readings. Records data 
with minimum of correcting or reprocessing 
QUALITY 
Sound engineering practices demand care 
in the design and selection of components 
Tough tests and extensive calibration also 
provide more reasons why CARY makes 
the world's finest research instruments 
Need additional information? Then send 
today for the CARY 14 brochure E604-86 

lCI I .Y INSTRUMENTS 

APPLIED PHYSICS CORPORATION 
2724 S. PECK RD., MONROVIA, CALIF 

UV/VIS/IR/Raman Recording Spectrophotometer, 
Manual Spectrophotometers * Spectropolarimeter 

Vibrating Reed Electrometers & Amplifiers 



PARR STIRRED REACTORS 

* 1000 psig. working pressure. 
* 350? C. working temperature. 
* One and two liter capacities. 
* Corrosion resistant construction. 

An automatic temperature controller, a new packing 
gland and other improvements are included in the 
latest model. 

Ask for new Spec. 4500 or phone (309) 762-7716 for 
details. 

SINGLE 

CRYSTALS 

ALUMINUM 

COPPER 

BISMUTH 

CADMWIUM 

INDIUM 

LEAD 

GOLD 

SILVER 

ZINC 

TIN 

Now available in 1/2" diameter 
... random and major orientations 

For: SINGLE CRYSTALS - WIRE - ROD 
FOIL - CUSTOM ALLOYS 

Send inquiries to: 

S MATERIALS RESEARCH 
CORPORATION 
Orangeburg, New York 10962 
(914)ELmwood 9-4200 

SCIENCE, VOL. 153 

ATTENTION MANUFACTURERS OF SCIENTIFIC INSTRUMENTS 

You are invited, by the American Association for the Advancement 
of Science, to make application to be listed (free of charge) in the 
4th annual Science "Guide to Scientific Instruments." IC N AMERICAN ASSOCIATION FOR THE ADVANCEMENT or SCIENCg 

APPLICATION FOR LISTINGS 
This comprehensive directory of all types of scientific instruments, FOR 1966 

published on the third Tuesday of November, has been adopted by 
most industrial, governmental, university, hospital, and institutional 
laboratories as a standard reference. Approximately 170,000 copies 
will be distributed to the scientific community. 

Send requests for application forms (not later than 19 August 1966) 
to: 

Edward J. Neren 
Associate Editor 
Guide To Scientific Instruments 
11 West 42nd Street 
New York, New York 10036 

Positively no applications will be accepted after 5 September 1966. 
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