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E v e r w i s h y o u c o u l d~~~~~~dM k, 

c h o o s e a M i c rt o m e - Cy o s t a i d e a l l y s u i t e d t o~~~~Ad M A a your needs? 

N o o uc n 

International, makers of the first 
open-top cryostat, now offers the first 
family of Microtome-Cryostats . . . one 
for every application, workload, budget. 

Model CTD is the world's standard 
for routine frozen sectioning. Modestly 
priced, this unit features anti-fog con- 
trol, ?1?C temperature control, in- 
ternal quick-freezing. 

Model CTI is a new, advanced unit, 
ideal for both routine and research 
work. Compact, economical, it offers 
many features of its research counter- 
part, the Model CTR. 

MODEL CTD 

Model CTR is the complete frozen 
sectioning workshop. Preparation, cut- 
ting, staining and microscopic exami- 
nation all can be performed from a 
comfortable seated position. Features 
include ? 1?C control, condensate-free 
cover, internal quick-freeze system, 
illuminated cold chamber, vacuum port 
for freeze drying, work and storage 
space, quick defrost system. 

All are equipped with IEC's famous 
Minot Custom Microtome . . . the pre- 
cision instrument for both paraffin 
and frozen sectioning. Cuts sections 

MODEL CTI 

from 2 to 16 microns, with 18 to 40 
micron sectioning optional. 100% 
rustproof. Autoclavable. Many other 
high precision features. 

CTD, CTI and CTR include special 
micrometer adjusted anti-roll plate. A 
new wire loop type anti-roll and frozen 
sectioning knife are also available. 
Other accessories such as razor blade 
holder and rapid freeze device avail- 
able. 

Send for Bulletin CT for complete 
description of all three models. 

MODEL CTR 

INTERNATIONAL I EQUIPMENT CO. 

300 SECOND AVENUE, NEEDHAM HEIGHTS, MASS. 02194 
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The EASTMAN CHROMAGRAM System for thin-layer chromatography 

consists of EASTMAN CHROMAGRAM Sheet and EASTMAN CHROMAGRAM 

Developing Apparatus. It makes TLC -once messy 

and cumbersome--fast, neat, and uncomplicated. Gone are the bulk 

and expense of coating equipment and the problems of breakage and 

siliceous dust. You take EASTMAN CHROMAGRAM Sheet out of a box, 

spot it, place it in the EASTMAN CHROMAGRAM Developing 

and separation begins. 

EASTMAN CHROMAGRAM Sheet comes in two types: Type 
K301R with fluorescent indicator and Type K301R2 without 
fluorescent indicator. Both types are inert poly(ethylene 
terephthalate) with an adsorbent layer of polyvinyl-alcohol- 
bound silica gel 100 microns thick; over-all thickness is 
0.3mm. The 20cm x 20cm sheets are packed 20 to the box. 
They are easily cut to desired sizes and shapes-you need 
stock only the one size. 

EASTMAN CHROMAGRAM Developing Apparatus com- 

prises two identical 23cm-square plates made with bosses, 

"CHROMAGRAM" is a trademark. 
Patents applied for, 

ridges, and flats that work together; a solvent trough, an 
easel, and a pair of spring clips. The apparatus involves no 
presaturation or lining with solvent-soaked filter paper. It 
takes little bench space, and that only when in actual use. 

You can obtain EASTMAN CHROMAGRAM Sheet and Ap- 
paratus from your regular supplier of EASTMAN Organic 
Chemicals. Also available directly from Distillation Products 
Industries, Rochester, N.Y. 14603, at $35.50 for the appara- 
tus and $23.20 per box of sheet (prices are subject to change 
without notice and do not include transportation). 

Distillation Products Industries is a division of Eastman Kodak Company I 
SCIENCE, VOL. 149 
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A reference you'll be glad to dis- 
cover is this 73-paper bibliography 
of investigations involving automatic 

enzyme determinations. It can be 
your guide to a widely useful array 
of experience ranging from the auto- 
matic assay of almost any number of 
enzymes through chemical determi- 
nations using enzymatic reagent sys- 
tems to studies of the complete 
course of an enzyme reaction to es- 
tablish its kinetics. 

May we mail a copy to you? 
It's bibliografree ... from Technicon. 

For the 

scientist 

studying 

enzymes 

it's 

invaluable 

....and free 
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E C H N I C 0 N 
INSTRUMENTS CORPORATION 

Research Park * Chauncey, N.Y. 

Technicon International of Canada, Ltd., Montreal * Technicon Instruments Company, Ltd., London * Compagnie Technicon, Paris * Technicon GmbH, Frankfurt/M. ? Technicon AB, 
Stockholm ? Technicon, Basle * Technicon Italiana S.r.L., Rome ? Technicon Equipment Pty., Ltd., Sydney * Compagnie Beige Technicon, Brussels * Conitech A/S, Copenhagen 
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Where 8=1.2... 

I 

In counter current extraction the QRA Steady 
State Distribution machine achieves difficult 

separations without the need to search for 
ideal solvent pairs. It even makes practical 
separations where beta = 1.07. 

Designed to separate pure materials from 

complex mixtures, this new instrument makes' 

possible a system of analysis or preparation 
predicted in theory several decades ago. 

Unlike single phase systems, the QRA SSDM 
moves both solvents in opposite directions, 
enabling you to separate complex mixtures 

using relatively few tubes. The key to the flex- 

ibility, speed and simplicity of operation of 
the machine is its program controller. This 
carries out any sequence of upper to lower 
transfers. The easy alteration of the ratio of 

upper to lower phase transfers minimizes the 

preliminary conditions required to achieve 
separation. Large numbers of different con- 
secutive separations can be made without 
changing the solvent system phase volume. 

For further information about the Steady State 
Distribution system and the SSD machine, 
call or write for our free SSDM booklet. 

I 

I 
QUICKFIT REEVE ANGEL 
STEADY STATE DISTRIBUTION MACHINE 
for analysis/concentration and isolation of a minor constituent/continuous preparation 

Features: 

* Every instrument wet tested with 
over 1000 transfers. 

* Handblown precision glassware, 

* Automatic filling and emptying. 
* Leak free. 
U Precision ball and socket joint. 

- U^? m Aa No gear train or clutch. 

* Available with fraction collectors. 

QUICKFIT REEVE ANGEL 
1 BRIDEWELL PLACE, CLIFTON, NEW JERSEY 07014. 
PHONE 201-667-6767 

SCIENCE, VOL. 149 1136 



NEWV LINE OF AINSWVORTH BALANCES 

GIVES FAST, EASY ALL-DIGITAL READOUT 

This new line of substitution type Ainsworth Balances has been 
NEW, COMPLETE LINE-a type and price for every need! 

designed feature-by-feature to speed accurate weighing. Read- 
Type SCN 24N 10N 21N 23N 

out has been made particularly simple and quick-a straight line Totalapacity 200 g 20 g 220g 160 g 
of seven digits gives the answer. Sensitivity 0.1 mg 0.01 mg 0.1 mg 0.1 mg 1.0 mg 

Weights are quickly dialed as directed by easy-to-follow "add 1 diit in last place 
Brown Brown 

weight" and "remove weight" signals. Little experience is re- color Hammer- Wood Blue Green Red 
tone Grain 

quired to obtain fast, accurate results. Mail coupon today for tone rain 
Price $895 $875 $670 $550 $530 

free, full-color folder giving complete information. .._________ 

. _MAIL COUPON FOR BULLETIN 665 
WM. AINSWORTH & SONS, INC., 2151 LAWRENCE ST., DENVER, COLORADO 80205. 

WEIGHTS 'D M 
TraclMy tname _ _ _ __ _ _ _ _ 

I-rm name .. . 

Address 

... 

. -.. 

City _. IState ..---Zip p 

WM. AINSWORTH & SONS, INC. 
1137 10 SEPTEMBER 1965 
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We'll go to any length 

to make Celanar Polyester Film 

your best buy! 

We mean that literally! Case in point: Customers pointed out that 
a splice-free roll, tailored to their specifications (rather than to 
the suppliers), would give them a considerable processing advan- 
tage. So, unlike the other supplier, we tailor Celanar roll lengths 
to our customer's specifications. Your specifications. 
This is just one of the meaningful service advantages causing so 
many manufacturers to switch to new Celanar polyester film. For 
magnetic tape. Packaging. Engineering reproduction. Metalizing. 
Stationery and office supplies. And electrical applications. 

Other good reasons include cleanliness. New Celanar film is pro- 
duced in a sealed-off "White Room" clean enough for surgery- 
the most modern in the industry. For the cleaner the polyester film, 
the better it processes. 
Then there's the fact that Celanar film is protected against dust 
contamination by use of non-fibrous cores. That it may be shipped 
with Impact Recorders to protect you against accepting film jolted 
and damaged during shipment. And with temperature recording 
flags to alert you to the possibility of undetected harmful environ- 
mental changes suffered in transit. 

This is the kind of meaningful service you would expect from 
Celanese Plastics-whose operating philosophy is that the cus- 
tomer, not the supplier, is always right. Celanese Plastics Company, 
744 Broad Street, Newark 2, N. J. Celanese? Celanar? 

Celanar? Polyester Film 

Roll lengths tailored to your specifications, is just one 
of six meaningful service advantages you get when you 
switch to new Celanar polyester film. 



Introducing the LKB ReCyChrom for 

RECYCLING 
CHROMATOGRAPHY 

NEW/ \E 
INSTRUMENTATION 

FOR A NEW 
TECHNIQUE* IN 

C H RO MATO GRAPH I C 
SEPARATION 

The ReCyChrom is equally applicable for preparative 
and analytical separation of mixtures of large-sized or of 
small-sized molecules. These molecules do not have to be 
electrolytes and restrictions on the type of buffer used are 
less than with other types of chromatography. Components 
within a narrow range of molecular sizes, usually not 
resolved on simple gel filtration columns, are separated in 
the ReCyChrom by allowing the sample to pass repeatedly 
through the bed, thereby multiplying its effective height 
many times. Separated fractions and uninteresting or dis- 
turbing parts of the effluent may be bled out of the stream 
after any cycle without interrupting the separation of the 
remaining components. 

The apparatus is especially suitable for grading homol- 
ogous series of polymers, e.g., dextrans; for routine control 
of the purity of biochemical preparations such as serum 
proteins, enzymes and hormones; and for separation of 
heat labile substances. 

One unique advantage of recycling chromatography is 
the need for columns of only moderate length. Columns in. 
two standard lengths, 60 cm and 100 cm, both with 32 
mm bore are available at present. The range of sample 
volumes accommodated by these columns depends greatly 
oni the nature of the sample. For simple desalting opera- 

tions or for separation of peptides and amino acids from 
proteins, a samiiple of up to 150 ml is not unusual, whereas 
for purity controls of radioactively tagged concentrated 
preparations, quantities down to 1/100 of this volume are 
feasible. Sample application by pipette is eliminated. The 
pump sucks sample through a selector valve with a holdup 
of 150 pl-a reproducible and non-critical method. 

The four main components of the ReCyChrom, namely, 
a separation column, a peristaltic pump, a selector valve 
and a flow analyzer are available separately for incorpora- 
tion into other instrument setups. The specially constructed 
columns with adjustable plungers at both ends can be 
sealed completely to eliminate the pressure of water head 
and permit liquid flow in either direction. Closed system 
operation and ascending flow maintains even packing and 
prevents the flow rate from falling off with use, even when 
beds of material with low mechanical strength (gels) are 
used. 

LKB's specially designed peristaltic pump has a very 
high flow constancy-0.5 % over a period of a week-and a 
continuously yariable pumping rate from 0-390 ml/hr. 

A choice of three flow analyzers, cooling jackets, terminal 
box, connections and a cart comprise the remainder of the 
assembly. 

*According to J. Porath and H. Bennich Request literature file 4900S-9 for details 

The smple push of a button oi the Selector Valve alters the The Peristaltic Pmp has many other uses whe not in service for 
J,owV circuit from injection or bleeding to recycling. the ReCyChrom. 

^ LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014 

LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden 
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We take extra care with our recorder's teeth. Cheap ones are false economy. 

Just another cog in the machine. 
But stamp it cheaply out of sheet metal. 

It'll be a little less durable, a little less ac- 
curate-a little more prone to play and back- 
lash. You risk trouble. 

So our gear-teeth are machine-cut. 
Like many other details of construction it 

makes our recorders a little more expensive. 
Makes us lose a little business on price-buy- 
ing. But our customers don't lose. They 

don't lose control of costly processes, either. 
No false economies. 

They're satisfied. So are we. 
You see, we cut our teeth on process con- 

trol. In steel, steam generation, ceramics 
and cement-to name a few. 

Learned it the hard way. From the back of 
the plant all the way up to computer con- 
trol. Learned to be fussy about transducers, 
recorders, controls. Computers, too. 

No cog in the machine fouls up a system 
of ours. And no system gets fouled up by a 
cog that came from L&N. 

If precise control is important to you-re- 
member our slogan. Pioneers in Precision. 
We're advancing a few frontiers right now. 

Ask us about them. 

J PLEEDS & NOnRTHRUPs 

. Philadelphia 44 * Pioneers in Precision 



Typical chromatogram of a mixture of unknown proteins from a DEAE cellulose 
column. O.D. vs. Volume. Full scale is 2 O.D. units. 

Reliable way to run UV analysis automatically 
at any absorption band you select 

The TMC-Vanguard Model 1056-OD is 
an automatic ultra-violet analyzer, de- 
signed for extreme versatility and relia- 
bility. It has two independent logarithmic 
converters which provide a chart record- 
ing of the optical density of effluent from 
a chromatographic column, the ordinate 
of which is linear with optical density. A 
plane diffraction grating monochromator 
makes a continuous energy range avail- 
able from 200 millimicrons well into the 
visible spectrum. Wave length settings 
can be made to an accuracy of 1 mu by 

means of a simple dial control. This 
makes it possible to run each experiment 
at a wave length setting providing best 
chart resolution for the sample of interest. 

Split-beam operation of the 1056-OD, uti- 
lizing sample and reference cuvettes, pro- 
vides continuous base line compensation 
for gradient elutions or other applications 
where the optical density of the eluent 
may change. 

The location and identification of test 

tubes containing ultra-violet absorbing 
fractions is speeded by an automatic 
chart-marking system. Of course, the de- 
tection system is completely self-con- 
tained and light-shielded. Solid-state elec- 
tronics are used throughout. Application 
assistance and field service are assured by 
TMC's world-wide facilities. 

For complete specifications on the Model 
1056-OD, contact nearest office or write: 
Vanguard Instrument Corporation, 441 
Washington Ave., North Haven, Conn. 

Vf VA N G U A R D 
INSTRUMENT 

....... 

CORPORATION ^^SUBSIDIARY O 

TECHNICAL MEASUREMENT CORPORATION 
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BY REQUEST: A LOW-TEMPERATURE 
OSMOMETER FOR BIOCHEMISTS 

A number of researchers have asked for a low temperature version 
of the Mechrolab High Speed Membrane Osmometer. And here it 
is. Equipped with thermoelectric cooling, the Model 503 allows 

operation down to 5?C. Overall temperature range is 5? to 650 C, 
making it a very versatile instrument indeed. 

Best news of all, aside from the fact that you're assured of the 
stability of your materials, is that the 503 requires less than 1 ml. 
of sample solution. 

RAPID AND PRECISE 

The 503 delivers the same rapid and precise performance as other 
Mechrolab 500 Series instruments, now widely used in chemical 
and biochemical laboratories. Osmotic and oncontic pressures are 
automatically read in 3-10 minutes, thereby allowing complete 
deterxninations of number-average molecular weights in one hour 
or less (20,000 to 1,000,000). Price $5,550. 

Your technically-qualfied Mechrolab field man has more details; or 
WXite us at 1062 Linda Vista Ave., Mountain View 16, Calif. 

HEWLETT 
PACKARD MECHROLAB 

ADIVISION 
"Advanced Instrumentation for Increasing Laboratory Productivity" 

10 SEPTEMBER 1965 1143 



Is Jerry Schatzberg part of 2k k 
6 r~~~~~~~<. 

"the system"? 
Or vice versa? 

We don't really know. 
But let us explain. "The system" 
we refer to is the Hasselblad 
system. And it offers the photog- 
rapher a unique and complete 
combination of interchangeable 
components that allows for 
greater versatility than anything 
called "'camera." 
Because it does 

more, photographers dependC on 
it more. To the exclusion of "cam- 
eras." And after a while we won- 
der whether they become part of 
it, or it of them? We asked Jerry 
Schatzberg. 

Yes, I've gotten to de- 

and 500mm lenses, 
there's nothing you 
can't take. And 
when they're all 
Zeiss, with manual 
and automatic dia- 
phragm, and cou- 
pled EVS system, 
you know you're 
shooting with the 

best. And interchange- 
i" able backs. If I didn't 

have 'the system,' 
I.' 

. 

d have, .say, 

cameras loaded 
with different 
film. Not for me. 

: i 'The system' has 
4 interchange- 
able magazines, 
3 for roll film, 
one for cut film. 

So I can go from color " to black and white, 
indoor to outdoor film, mid-roll. 

Viewfinders, too. 'The 
system' lets me see the shot the 
way I want to see it. (Not any one 
set way like with 'cameras.') It 
gives me a choice of eye-level 
prisms, magnifying hoods, reflex 
prisms. The works. 

pend upon 'the system,"' he said. 
"It's versatile enough>- to mini- 
mize my need for anytiing else. Yhen you've got all 
When you're on the job you just that going for you, you just don't 
can't lug around anything extra. need much else. So after a 
'The system's' got it all. Like six while I don't think about 
interchangeable lenses. When the mechanics of how 
you've got 50, 80, 120, 150, 250, I'm shooting. I only 

Jerry Schatzberg, 
most contemporary of 

contemsporary Newv York 
photographers, moves 

around fast. Look in his 
luggage and you're bound 

to find "the system." iii 

!F Clockwise: Hasselblad 500C 
with 80mm lens and light meter 

knob, 150mm lens, sunshade, filter, 
eye-level prism finder, 250mam lens, magni- 
fying hood and film magazine. 

think about shooting. You might 
say 'the system' becomes an ex- 
tension of myself." 

Lhere's our answer: 
"The system" does become part 
of Jerry Schatzberg. It never gets 
in the way of the picture. It leaves 
the photographer free to see, to 
feel, to shoot. Take 5 cameras out 
with you. See how much or how 
little they get in your way. You'll 
let "the system" become part of 
you. For literaturewrite: Paillard 
Incorporated, 1900 Lower Road. 
Linden, New Jersey. 

A SSELB A D 
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Inside: 

biological i 
specimens' 

-completely! 
frozen 

-shipped 3 days 

ago from 

5,000 miles 

away 

Unusual? Not today! Such shipments are 
now routine for a number of research and 
commercial laboratories-thanks to LI NDE 
Biological Transports. 

It's easy to see why. A LINDE Biological 
Transport holds specimens below -1300C 
up to a week. Rugged, lightweight, the 
Model BT-3 shown weighs only 11 lb. fully 
charged with liquid nitrogen. Special 
porous specimen holder block absorbs 
liquid nitrogen completely, eliminating 
spillage during shipment-which can be 
made via postal service or common 
carrier. Patented LINDE Super Insulation 

assures high thermal efficiency. 
LINDE Biological Transports were 
developed to the exacting requirements 
of the National Cancer Institute. They 
were field-proved in tropical New Guinea 
where, in a search for the cause of the 
rare neurological disease, Guru, brain 
specimens had to be shipped frozen to 
a central location for study. 
Want to learn more about these unique 
Biological Transports-or any of the large 
family of LINDE brand cryogenic products? 
Fill out the coupon, attach to your 
letterhead, and mail to us. 

CHECK COUPON-CLIP-ATTACH TO BUSINESS LETTERHEAD 

Dept. SC-92, Linde Division 

Union Carbide Corporation 
270 Park Avenue, New York, N. Y. 10017 

Please send me information on: 
5 LINDE Biological Transports, (F-2243). 

Other cryogenic equipment: 

5 PLEASE ADD MY NAME TO 
YOUR MAILING LIST. 

a.:a 
CRYOGENIC 
PRODUCTS 

NDE is a registered trade mark Union Carbide C rpratin. 
LINDE is a registered trade mark of Union Carbide Corporation. 



Coulometer, Chronopotentiometer, Polarographic Analyzer, 

PH Recorder. etc., etc., etc.... 

the new Eleclroscan*SO 
The etceteras are up to you. We found a dozen names 

for the new Electroscan 30, but we're sure there are more. 
In fact, we think the Electroscan 30 is a complete electro- 
chemical laboratory. 

It's been evaluated for coulometric titrations, chronopo- 
tentiometry, three-electrode polarography, cyclic voltam- 
metry, rapid scan voltammetry, electrodeposition, chrono- 
amperometry, stripping analysis, pH and ORP measurements. 
What else it will do is up to you, your problems, and your 
imagination. 

The standard Electroscan 30 features a controlled DC 
current power supply, a high-speed, high-impedance, 10-inch 
recorder, and a wide variety of electrodes and sensors. It 
is also available with a built-in potentiostat accessory which 
converts the controlled current supply into a controlled 
*TM 

voltage supply. And it's backed by Beckman's 30 years 
experience as the leader in electrochemical measurement. 

If you've had to build your own electrochemical instru- 
ments, or if you've never taken advantage of the techniques 
of electroanalysis, find out what the Electroscan 30 can do 
for you. For details and specifications, and a copy of the 
informative new electrochemical primer, contact your Beck- 
man Sales Engineer or write for Data File LES-165. 

Then tell us about your etceteras. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 
INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; 

GLENROTHES. SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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) 

.your single source for so many radliochemicals 
each one guaranteed for purity 

Same-day personal service .. . overnight delivery 
by fastest carrier * low prices throughout... 
dependable technical team always available. 
For catalog and custom-synthesized compounds, 
call Dr. John Leak COLLECT: TW 4-6600, area code 617. 

A Division of Laboratory For Electronics, Inc. 

WALTHAM, MASSACHUSETTS 02154 

Film Badge Service * Health Physics * Bioassays * Sources * Nuclear Instrumentation ? Radiochemicals 
Radioactive Waste Disposal * Radiation Monitoring Instrumentation * Isotope Applications 



Resulting from an extensive study of the 
scientific computational needs of over 
1,000 EAI customers, the EAI 680 sets a 
new standard for economical analog/ 
hybrid simulation. The compact solid-state 
EAI 680 combines for the first time out- 
standing dynamic performance with the 
high accuracy formerly available only 
in slower, more expensive large-scale 
computers. 
The EAI 680 is truly a computerto grow 
with... start with a basic analog computer 

...add up to 156 amplifiers and an 
extensive complement of non-linear and 
digital logic modules... then expand 
with a fast, stored-program digital com- 
puter. Thus the EAI 680 keeps pace with 
the user's ability and requirement to 
develop more sophisticated models for 
simulation. 
The EAI 680 makes the benefits of hybrid 
computation available for a wide variety 
of applications: simulation and control 
in the process industry; data reduction 
and physiological model building in the 
life sciences laboratory; the teaching of 
computational techniques and advanced 
problem-solving in the university; and 
advanced system simulation in the aero- 
space industry. 
The EAI 680 Scientific Computing System 
is supported by the full line of EAI cus- 
tomer services including software, custo- 
mer training, world-wide service facilities, 
and an extensive applications library. 
Write for full details on this new, attract- 
ively priced hybrid computing system, 
the EAI 680. 

Some performance data and features: 
* Amplifiers can be used at full 
amplitude within their 500 kc bandwidth. 
* Linear component static accuracy is 
.01%, and typical multiplier static 
accuracy is .015%. 
* Self-contained digital control and 
uncommitted general purpose logic. 
* Microsecond, low-drift electronic mode 
control. 
* Simplified patching and control 
organization allows effective use of EAI 
680 by newly-trained programmers. 
* Display wing expansion for display 
of both high-speed and real-time 
information. 

E1A11 |ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey 
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Borrow a CORNING? 

Are you demanding too little from your 
pH instruments? Find out. 

Evaluate for yourself-in your lab, at 
your leisure-the new performance 
standards designed into CORNING 
meters .. . the stability that only solid- 
state circuitry gives to performance, the 
reproducibility that only taut-band sus- 
pension meters give to readings, the 

lab-environment durability that you get 
only with die-cast aluminum and pro- 
tective epoxy coating. 

Read the following descriptions, then 
choose the CORNING meter that best 
suits the work you do. Borrow it... and 
see if you've been demanding too little 
from your instruments. 

CORNING Model 12 Research pH Meter, 
left-This precision instrument allows 
you to standardize on any 1-pH-unit 
expanded range, then switch to and 
read on others without restandardizing. 
Reproducibility on expanded scale is 
better than +0.002 pH. Price is $595 
complete with accessory kit. 
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pH Meter 

El Check here for an evaluation loan, 
and check the meter below that you 
want to borrow. We will have your 
CORNING Scientific Instruments 
dealer contact you to arrange a loan of 
the meter you specify. No obligation. 

C] Check here for descriptive bulletin 
only. Please check the meter below on 
which you want literature. 

For evaluation loan or literature, send this coupon to: Dept. SC-9, Corning 
Glass Works, 11 Blackstone St., Cambridge, Mass. 02139. 

O CORNING Model 12 Research pH Meter Dl CORNING Model 10 Expanded- 
Scale pH Meter a CORNING Model 7 General-Purpose pH Meter 

Title 

urganization . - _ 

Address, 

City ..State ZIP - I 
I 

CORNING Model 10 Expanded-Scate 
pH Meter, center-The longest-10 inch- 
es-meter scale on any lab pH instru- 
ment lets us put more scale divisions on 
it, lets you read easily to 0.01 pH on full- 
scale expansion of any 3 pH units, and 
to 0.05 pH on the 0-14 range. Reproduci- 
bility is better than ?+ 0.005 pH. $485 with 
accessory kit. 

CORNING Model 7 General-Purpose 
pH Meter, right-Speed up routine work 
without risking accuracy. Drift of less 
than 0.01 pH/day means stability that 
provides dependable measurements all 
day without restandardization. Repro- 
ducibility is better than ?0.02 pH. $330 
with accessory kit. 

Borrow any one of these meters and you 
will get the unique CORNING pH Elec- 
trode with Triple-Purpose Glass Mem- 
brane in its accessory kit. This is the 
one remarkably stable electrode that 
does the general-purpose, high-alkaline 
region, and high-temperature work that 
used to require three electrodes. 

CORNING 
SCIENTIFIC INSTR JMEFNTS 



Versatile... Accurate... Productive 
This integrated system adapts to a var 
research applications requiring high data 
tivity and accuracy. It is widely used for sti 
volving enzyme catalyzed reaction rates 
column chromatography, sucrose density gr 
DNA-RNA thermal denaturation profiles an 
techniques. It can be used as a manual spect 
meter to measure single samples or equally 
an automatic system for processing multiple 3 
Precise and reliable, this system takes ful 
tage of the unique Gilford photometer cirn 
the low stray light characteristics of qualit 

Absorbance Range . . . 
Wavelength Range . . . 
Background Neutralization 
Linearity ...... 
Stability . . . . . . 
Maximum Noise .... 

chromators. It modernizes existing monochromators 
by retaining the optics but replacing the electron- 
ics and cell positioning mechanism, eliminating the 

shutter, dark current and sensitivity controls, des- 
sicants and battery. 
The basic system features include an automatic 
cuvette positioner, adaptable to laboratory quality 
monochromators such as the Beckman DU or the 
Zeiss MQ4111; a detector-indicator unit with direct 

digital absorbance readout; and a main console hous- 

ing the lamp source stabilizer, photometer circuit, 
chart recorder and automation circuitry. 

. . . . . . . 0.000 to 3.000 A. 

. . . . . . . 200- 700 mu 

. . . . . .. to 2.9 A. 
* . . . . .. . ? 0.25% or within 0.005 A. 

. . . . . . . less than 0.01 A drift per hour 

. . . . .. . . less than 0.003 A at 1.5 A. 

SCIENCE, VOL. 149 
1154 



collect fractions 

separated by 
column chromatography 

collect fractions 

separated by 

: *VOLUMETRIC 

| SIPHONING 

staton 

.... .j. TIMED FLOW 
DROP 

Select the system to fit your needs: 

3 ml. to 20 ml. siphons 18 second to 2 hour intervals I to 400 drops per cut 
for volumetric cuts for time-based cuts for drop counting 

operates on 115 volts 60 cycle or 230 volts 50 cycle 

Turntables 
WCLID Tube Size Vol. Range Pattern 

Model # Diameter (mm.) (ml.) Holes Rows 
1205-E2 15' 13 x 100 I to 5 150 3 

(Item #12062) 
1205-D3 24* 18 x 150 3 to 20 240 4 

(Item #12063) [ 

I 11 

* dependability-in laboratory or cold room 
* versatility-change methods quickly, simply 
* capacity-holds up to 240 test tubes, culture tubes, centrifuge tubes. 

WITH THE RELIABLE* WCLID automatic fraction collector 
9 j | WARNER-CHILCOTT LABORATORIES 

Veliability guaranteed-the only Fraction Collector with a 2-year warranty INSTRUMENTS DIVISION 
7 RICHMOND, CALIFORNIA N MORRIS PLAINS, NEW JERSEY 

10 SEPTEMBER 1965 .available from your WCLD * General Diagnostics distributor I0 SEPTEMBER 1965, 1155 



f 
WANT FLAT FIELDS? 

AT REGULAR MICROSCOPE PRICES? 

BUY BAUSCH & LOMB ! 

We are making flat field optics affordable for the first time. We've designed these unique new 
Bausch & Lomb Microscopes to give you flat field imagery comparable to the finest quality avail- 
able. But the price is the real clincher. Judge for yourself . . try one in your own laboratory. Com- 

pare it with any other microscope at any price. Write for Catalog 31-185, and ask to see a new 
Flat Field Microscope. Bausch & Lomb, 75921 Bausch Street, Rochester, New York 14602. 

BAUSCH & LOMB () 
I. _./ 

Stop and see us at the N.I.H. show, suite 231 Governor's House Motel 

SCIENCE, VOL. 149 1156 
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urn 
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*IlT ! ;U is tne name of a new HIlgn tEiclency I otal C;onsumptlon Burner by Jarrell-Ash 

A N A LYTIC A L IN S T R U M ENTATI ON SPECTROSCOPY * GAS CHROMATOGRAPHY * X-RAY DIFFRACTION 'MASS SPECTROMETRY 

JARRELL-ASH COMPANY * 530 Lincoln Street, Waltham, Massachusetts 02154 
JARRELL-ASH (Europe) S. A., Rue de la Jaluse 6, Le Locle, Switzerland 

NIPPON JARRELL-ASH CO., LTD., Kyoto, Japan 
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The following catalogs 
plus individual product 
literature available on 
request: for SC-9-GP 
* PRODUCT GUIDE for 
SORVALL Centrifuges & 
Laboratory Instruments 
* PRICE LIST & ORDER- 
ING SPECIFICATIONS 
* CATALOG of TUBES, 
ADAPTERS and ACCES. 
SORIES 

tRC-2 AUTOMATIC SUPERSPEED REFRIGERATED CENTRIFUGE - 20,000 rpm - 
48,200 x G. - Capacity to 1,890 ml. Six Angle and Horizontal Rotors available. 
Shown set up for unique SORVALL Continuous Flow centrifugation. 

tTHE RC-2, RC-3 AND SS-3 are now equipped with a new exclusive SORVALL 
Speed Selector (patent applied for) featuring rapid automatic acceleration 
to all speeds from 500 rpm to maximum, and capable of accurately main- 
taining preset speed with all rotors regardless of fluctuation in line voltage. 

tRC-3 GENERAL PURPOSE AUTOMATIC 
REFRIGERATED CENTRIFUGE-5,000 rpm 
- 6,975 x G (with HG-4). 11 Angle and 
horizontal rotors - accepts wide selec- 
tion of tubes and bottles from 1 ml to 
650 ml. Rapid acceleration and deceler- 
ation. 

BR-4, BR-4T, & HG-4 Rotors 
for use only with RC-3 

BR-4 Two-Liter General- 
Purpose Rotor (with stainless 

steel cups & screw covers) 
Up to 5,000 rpm -5,140 x G 

BR-4T Blood Bag Rotor 
(with Teflon-lined cups) 

Up to 5,000 rpm - 5,140 x G 

HG-4 Swinging Bucket 
4 x 650 ml Compartments 

Up to 5,000 rpm 
6,975 x G 

ROTORS FOR SORVALL SS-3, SS-4, RC-2 AND 
SS-34 - 8 x 50 ml GSA - Large-Capacity. SM-24- HB-4 - Swinging Bucket 4 x SE-12- SU - SO 

Superspeed. Adapts 1,890 ml (operating). 24 x 15 ml 50ml-WiderangeofTubes 12 x 15 ml, for virus 
to Continuous Flow. 6 Compartments. Superspeed. and Accessories. Also for 40? Angle. counting 
To 20,000 rpm To 10,000 rpm To 16,000 rpm density gradient work. To To 20,000 rpm To 20,00 
48,200 x G 16,300 x G 31,550 x G 10,000 rpm - 16,300 x G 41,545 x G (not recc 

SS-1 SUPERSPEED ANGLE CENTRIFUGE 
- 16,000 rpm - 31,000 x G. The orig- 
inal concept in Superspeed Angle Cen- 
trifuges. Also, the SS-1A, same as 
above but watercooled for extra-heavy 
duty. 

tSS-3 AUTOMATIC SUPERSPEED 
CENTRIFUGE ~ 17,000 rpm - 
34,800 x G. Easily the most 
advanced table-top centrifuge 
available today. 

)RVA 
, pa 
. 8 
)0 ri 
imm 

SS-4 MANUAL SUPERSPEED 
CENTRIFUGE - 17,000 rpm 
- 34,800 x G. The modern 
manually-controlled centri- 
fuge. Complete control panel 
snaps out for remote control. 

Types M & SP/X Rotors also for use with RC-3 
-------------.---.-..------------.--------. 

RC-3 
ALL-. Sharp 
irticle 
cells. TYPE SP 
pm - 31,500 x G 5,000 rpm 
ended for RC-3) 

TYPE XL 
6,000 rpm 

TYPE A / ,, ' 
6,000 rpm ' TYPE SP/X - 

4'"'e]7~j~B5 '" TYPE M ~. 

ONE BASIC MOTOR ASSEMBLY can be used 
for any one of five different rotors in this 
range of Small and Medium Centrifuges. 
Exceptional versatility in the number and 
types of tubes and adapters accommodated 
permits hundreds of combinations. 

OMNI-MIXER HOMOGENIZER For rapid, high-speed safe homogenizing of many 
organic and inorganic materials. Simple yet efficient. Direct overhead drive. 
Electronic Speed Control maximizes torque at all speeds. Stainless steel cham- 
bers or ordinary Mason jars accommodated. Autoclavable rotor knife assembly 
with lower Teflon bearing available. Chambers and jars may be filled and sealed 
prior to attaching. Chambers may be lowered into temperature regulating bath. 
Range of capacities from 5 ml to two quarts for macro work. 

Basic Unit with 
Micro Attachment 
0.5 ml to 5.0 ml 
capacity - speeds 
up to 50,000 rpm 

Optional 
Storage Box 

I r EIW 
* Electronic Speed Control 
* Sealed Stainless Steel Chamber 
* Easy to assemble, clean and autoclave 
* Rugged construction throughout 
* Designed for high torque throughout speed range 
* Choice of optional Chambers and Accessories 

. i" i . i: 

'W 
______________________________a____Lel__III I as_ _a__ 

Basic Unit 
with Accessories 

P.- 
........ 

-':P, 

4. "  - 
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How to prov i absolute flatness 

of stereo field 

Viewa piece of graph paper through the new Carl Zeiss 
Stereomicroscope III. You can't help but note the 

| remarkably brilliant definition; the absolute sharp- 
: ness throughout all zooming ranges from 2x to 
a',, 200x; the absolute flatness across the entire 

/~: field. When you change eyepieces, there is no 
need to refocus. O Three paired eyepieces 

(4x, lOx, 25x) give respective continuous 
ranges from 4x to 16x, lOx to 40x, 25x to 

100x-at the turn of a dial. With the spe- 
cial 2x and 0.5x Attachment Objectives, 

. you can cover a zooming range from 2x 
'~.....:/: up to 200x. D Simple to operate, Stereo 

</,so >i:i ! IIlI is an exceptionally versatile per- 
/t-':: <{oxs I former in lab, Quality Control, or on 
~'"-1:?!.7ii i::the micro-assembly line. Use it with 

::.::! ! transmitted light, incident light, or 
:*,::I^I:~i i,: 

' 
both simultaneously. (A polarizing 

:!S! ~.'e..- attachment is also available.) Ro- 
-::ii S :11!: < tate the instrument's binocular' 

|;j| , body to any position by simply 
i:?^$8^^ ~ loosening a clamp screw on its an- 

nular carrier. Extend the normal 
working distance of 3 inches up to 
5 inches with the 0.5x Attachment 

~:~:~i"~'"' 
~ 

":' ; Lens; down to 1 inch with the 2x 
::: - :/<i:!i ...Attachment Lens. El Measurethese 

.... ~-i/ 
? 

- ] : new dimensions in excellence for 
yourself. Contact us for a demon- 
stration of the new Stereomicro- 
scope Ill. (We'll bring the graph pa- 

!s:^lIK ;: !': per.) Or write for complete informa- 
*": tion. Dept. SC. Carl Zeiss, Inc., 444 

Fifth Ave., N. Y., N. Y. 10018. In Can- 
ada: 14 Overlea Blvd., Toronto. COM- 

PLETE SERVICE FACILITIES AVAILABLE. 

GREAT NAME IN OPTICS 
ATLANTA. CHICAGO, LOS ANGELES, SAN FRANCISCO. 

SEATTLE. WASHINGTON D. C.. BOSTON 
IN CAAnA- TnDnr. r- ..e . 

I;iZ1 







Academic Press 

Biochemistry of Quinones 
edited by R. A. Morton 
Contains studies on the spectroscopy of quinones and related 
substances, the quinones related to Vitamin E, and the role of 
naphthoquinone in oxidative metabolism. 
(M910) July 1965, 585 pp., $18.00 

Enzyme and Metabolic Inhibitors 
A MULTI-VOLUME WORK 

by John Leyden Webb 
The first volume presents a unified account of the general prin- 
ciples of metabolic inhibition. Volumes 2 and 3 provide detailed 
examinations of groups of inhibitors which exhibit certain effects 
due to their structural relation to naturally occurring substances 
or their reaction with sulfhydryl groups on enzymes. 
(W261) Volume 1: General Principles of Inhibition, 1963, 950 pp., $26.00 
(W263) Volume 2, Fall 1965, about 1090 pp., $34.00 
(W265) Volume 3, Fall 1965, about 930 pp., $32.00 
Volumes 4-5 in preparation 

Biomedical Telemetry 
edited by Cesar A. Caceres 
Provides an integrated account of telemetry as it is currently 
being used to transmit, monitor, and record accurate medical 
and biological signals such as the electrocardiogram, encephalo- 
gram and pressure signals. Research and clinical situations are 
amply considered. Clinical and engineering details are described. 
(C050) 1965, 382 pp., $15.00 

Molecular Biophysics 
edited by Bernard Pullman and Mitchell Weissbluth 
Consists of a series of papers on the principal aspects of the 
present state of molecular biophysics. Included are discussions 
of the structure and physico-chemical properties of nucleic acids 
and proteins, the mechanisms of biosynthesis of proteins and 
enzymes, excited states of biomolecules and biomacromolecules, 
magnetic properties of biomolecules containing metal ions, ab- 
sorption and rotation of light by polymers, energy and electron 
transfer, hydrogen bonding and other processes involving pro- 
tons, problems of tantomerism, mutagenesis, memory, intermo- 
lecular interactions, and the application of molecular orbital 
theory to biochemistry and biophysics. 
(P858) September 1965, 552 pp., $19.50 

Physiological Pharmacology: 
A COMPREHENSIVE TREATISE 

edited by Walter R. Root and Frederick G. Hofmann 
"Teachers, research workers, and advanced students in pharma- 
cology will find this a valuable book, not simply for reference 
but actually to read." -Science Progress, reviewing Volume 1 
Volume 1: The Nervous System, Part A: Central Nervous System Drugs 
(R630) 1963, 703 pp., $22.00 
Volume 2: The Nervous System, Part B 
(R632) September 1965, about 450 pp., $16.50 

Starch: Chemistry and Technology 
(IN TWO VOLUMES) 

edited by Roy L. Whistler and Eugene F. Paschall 
Provides comprehensive reviews of starch both in its food 
and nonfood applications. Volume 1 deals with fundamental 
aspects; Volume 2 concentrates on industrial applications. Em- 
phasis is given to the fundamental and practical aspects of 
starch rather than to analytical and experimental laboratory pro- 
cedures. 

(W390) Volume 1: Fundamental Aspects, September 1965, about 550 
pp., $22.00 

(W392) Volume 2: Industrial Aspects, in preparation 

The Peptides 
(IN TWO VOLUMES) 
Volume 1: Methods of Peptide Synthesis 
Translated from the German by Erhard Gross 

by Eberhard Schroder and Klaus Lubke 
A detailed description of protecting groups, individual amino 
acids, and coupling reactions. The work stresses problems 
which are of concern to the synthetic peptide chemist, but meth- 
ods employed for the synthesis of biologically active polypep- 
tides or to purely theoretical problems are also covered. 

(5S24) September 1965, 482 pp., $20.00 
(S125) Subscription Price: $18.00* 
(S126) Volume 2: Synthesis, Occurrence, and Action of Biologically 

Active Polypeptides, in preparation 
*Subscription price valid on orders for the complete set received before publi- 
cation of the last volume. 

Nuclear Magnetic Resonance in 
Chemistry 
Proceedings of a Symposium held at Cagliari, Sardinia, Italy, in September, 
1964, under the auspices of Societa Italiana per il Progresso dell Scienze 

edited by Biagio Pesce 
(P184) September 1965, 388 pp. 

PLEASE SEND THE FOLLOWING: 
I SEND THIS ORDER FORM TO: O C050 [ M910 0 P184 ] P858 [C R630 C] R632 3 S124 

YOU S125 [C S126 0 V590 0 W261 1 W263 II W265 Q W390 

YOUR Name N am e ..................................................................................... 

TECHNICAL BOOKSELLER Affiliation . 

~I ~O R A ddress ................................................................................... 

E Academ ic Press |RemCity .......................... ..................... State ................... . Zip....... I .^Academic Press A CRemittance enclosed SC Bill me D. 
111 Fifh Av e Nw Yk NY 1 3 No charge for postage and handling on orders accompanied by payment. New York City de- 111 Fifth Avenue, New York, N.Y. 10003 liveries please add 5% sales tax; other N.Y. State deliveries add 2%. 

60-65 . 

A cadem ic Press NEW YORK AND LONDON * 111 FIFTH AVENUE, NEW YORK, N.Y. 10003 * BERKELEY SQUARE HOUSE, LONDON W.1 
"ATUr."ATirc . DLrVCirc & rUCkliCSKV - OII.JLIe.7If.A1 IeIi..ee * MAcJiLAl CCAnru - Arce . chinIrEEIrJ . rQFMvL.y /YMAI nCMA I I rn IObLo * ntM11RK * DI LUqIICAL olI:NC * MDUICAL KRttARKn * SrACc iCltNC * tNUINCttINU ' ro i bnuL 1U 4 
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Handbook of Microwave Ferrite 
Materials 
edited by Wilhelm H. von Aulock 
Covers the work on ferrimagnetic material for micro- 
wave applications from 1950 through 1963. Garnets, 
spinels, and hexagonal ferrites are given complete cov- 
erage. Provides a systematic annotated review of pub- 
lished data on these three crystallographic classes of 
ferrites. Hundreds of graphs and tables are included. 
(V590) August 1965, 518 pp., $10.00 



in comparison 
man a live 

. octopus wsou-d 
E easier,. 

This environmental chamber "octopus" ranks with our 
all-time toughest heating mantle assignments. Note its 

complexity. It was absolutely essential that every square 
inch of surface be heated uniformly. 

This was accomplished-and more. End result: a 
Glas-Col heating mantle delivering even heat over the 
entire complex surface of the chamber, and controlled 
by only one thermocouple. 

No hot spots, no cold areas. Power needs are far less 
than those of other heating methods. And the mantle is 

Specialists in solving unusual heating prob 

10 SEPTEMBER 1965 

easy to apply and remove, like all Glas-Col electric 
heating equipment. 

Meanwhile, in other environmental chamber applica- 
tions, Glas-Col mantles are performing with complete 
reliability-as planned. There isn't a more efficient or 
economical way to heat such equipment-or any equip- 
ment requiring safe, uniform heat. 

Unusual heating problems rate the best solutions-by 
the heating mantle developer, pioneer and leader... 
Glas-Col. Write-tell us your problems. 

GilemsA5-COL 
HEATI NG MANTLES 

Glas-Col Apparatus Company 
Dept. iSc 711 Hulman Street, Terre Haute, Indiana 
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NOW...SEPHADEX? G-10 
and SEPHADEX G-15 
for fractionation of low 
molecular weight solutes 

TECHNICAL DATA: 
Pharmacia Fine Chemicals is contin- 
uously expanding its range of sepa- 
ration products-gel filtration media 
and ion exchangers. The newest ad- 
ditions to the line are Sephadex G-10 
and Sephadex G-15. Two distinctive 
new products help open a whole new 
area of fractionation of low molecular 
weight substances by gel filtration. 

Fractionation of oligomers of ethylene glycols on 
Sephadex G-10. 

PHARMACIA 
LEADING 

IN DEXTRAN 
CHEMISTRY 

Type Fractionation range Water regain Particle size 
(molecular weight), (g H20/g dry gel) (microns) 

Sephadex G-10 up to 700 1.0 ? 0.1 40-120 (beads) 

Sephadex G-15 up to 1,500 1.5.? 0.2 40-120 (beads) 

The figures give some examples on the excellent separation properties of 
these new Sephadex types. 

Separation of valine, NaCI and phenylalanine on 
Sephadex G-10. 

Sephadex Laboratory Columns: Columns especially de- 
signed for gel filtration with Sephadex are available in 
four convenient sizes: 1.5 cm x 30 cm and 90 cm. Only 
the 2.5 cm x 45 cm and 100 cm are available with upward 
flow adaptors and cooling jackets. 
Sephadex Ion Exchange in Bead Form: Sephadex Ion 
Exchangers are now available in bead form - DEAE -, 
CM -, and SE - Sephadex. These have high capacities, 
low nonspecific adsorption and can be repeatedly regen- 
erated. The new spherical shape gives increased mechan- 
ical strength for easier column packing. More uniform 
particles result in improved hydrodynamic properties. 

Information Service 

SCIENCE, VOL. 149 

KCI 

Raffinose 
Maltose 

Glucose 

Desalting of raffinose, maltose and glucose on 
Sephadex G-15. 

Sephadex G-10 and G-15 literature or information is available 
on request. Address all inquiries to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue 
Piscataway, New Market, New Jersey 08854 

(Inquiries outside North America should be directed to 
AB PHARMACIA, Uppsala, Sweden.) 
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nitrogen storage container costs 
less, increases holding time.,. 

Now greater flexibility and economy with Hof- 
man's new 10 liter aluminum nitrogen storage 
container. Thermal-conductivity is reduced con- 
siderably with new plastic inner neck design, 
allowing increased liquid retention. Through 
use of a separate neck connection the 10 liter 
container converts to a refrigerator with room 
for five sample storage canisters. 

Also available in 21/2 liter and 5 liter sizes 
for storage and transfer (these units not inter- 

refrigerator. 
It's revolutionary! 

changeable). All three models are lighter and 
smaller in overall size than the standard steel 
units cutting storage space and handling effort 
to an absolute minimum. 

For complete specs and prices, write or call 
today. Hofman Laboratories, 225 Parkhurst 
Street, Newark, New 
Jersey. West Coast: 
6750 Caballero Blvd., 
Buena Park, Calif. 

#. 

New lilghtweight aluminum and doubles as a nitrogen 



NoW. . instant, electronic measurement 
of microscopic features 

The Quantitative Micro-lmage Analyzer 
has a microscope fitted with beam splitting 
prism which projects the image simultaneously 
into a conventional binocular eyepiece for di- 
rect viewing and to a television camera which 
displays it for easy focusing and field selection. 
The output from the camera is also fed directly 
into an electronic detector which responds to 
the changes in output voltage as the scanning spot in the camera tube passes 
over features in the field, such as grain boundaries, inclusion pores, cells, bac- 
teria, or powder particles. The signals obtained from such areas are also fed 
immediately into the computer which then presents the desired information on 
the meter. The screen provides the operator with an instantaneous visual check 
of setting and instrument operation. Below are examples of this versatile instru- 
ment in action. To get more complete details, write for our bulletin QTM-1. 

INCLUSIONS IN METAL 
For this field of sulphide and silicate inclusions in steel, 
the Quantitative Micro-Image Analyzer will provide the 
following information: the number of inclusions present, 
counting the silicate stringers either as one inclusion or 
as number of fragments; the number of inclusions in any 
size range; the area or volume fraction; the average form 
factor; the average size. 

VOLUME FRACTION 
In just two minutes, the Quantitative Micro-image 
Analyzer was able to make readings for 10 different parts 
of this specimen, measuring the pearlite fraction in this 
conventionally prepared plain carbon steel sample. 

GRAIN SIZE AND FORM FACTOR 
The Quantitative Micro-image Analyzer provides a figure 
for Mean Linear intercept which is readily converted to 
A.S.T.M. standards. Shown above is a conventionally pre- 
pared mild steel sample etched in 2o nital and a 
McQuaid-Ehn Test sample. By taking readings along and 
across the direction of elongation, an average form fac- 
tor for grains is readily and accurately determined. 

PARTICLE SIZE DISTRIBUTION 
The Quantitative Micro-Image Analyzer provided the 
following information on the acrylic granules shown. 
There are 9 particles 0-5 microns in size; 21 in the 5-10 
range; 37 between 10-20; 20 between 20-40; 3 between 
40-80; none above 80 microns. 

ANALYTICAL INSTRUMENTATION JARRELL-ASH COMPANY * 530 Lincoln St., Waltham, Mass. 02154 

SPECTROSCOPY * GAS CHROMATOGRAPHY Tel. (617) 899-4300. * JARRELL-ASH (Europe) SA., Rue de la Jaluse 6, 
X-RAY DIFFRACTION MASS SPECTROMETRY Le Locle, Switzerland * NIPPON JARRELL-ASH CO., LTD., Kyoto, Japan 
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A few lines worth repeating... 

Graphic Controls' thermal recording oscillograph charts produce 
distinct, black, clearly legible trace lines everytime. 

The reason is the unique construc- 
tion of our paper. We start with a 
specially processed, high-density 
undercoating that provides the black- 
est possible trace. To this we add an 
unusually sensitive, completely com- 
patible surface coating that lets the 
stylus glide evenly and smoothly. 
Many critical areas that are blurred 
or indistinct on other papers become 
clear and precise with GC's oscillo- 
graph charts. Even the most complex 
functions and inputs are recorded 
easily. 

Because the surface coating is 
applied by a new process, there's no 
variance in thickness from edge-to- 
edge. The caliper of the paper is con- 
stant. Creep is eliminated and uniform 
paper flow is assured. And at the 
same cost as the paper you are now 
using. 

A. Thermal-reactant coating 
B. Contrast undercoat 
C. Substrate 

In addition, GC's thermal recording 
charts are water resistant, durable, 
yet extremely lightweight. Their con- 

RECORDING CHART DIVI 
GRAPHIC CONT 
1 89 VAN R EN SSE LA.E R ST 

sistent performance has been proved 
in major aerospace, industrial, and 
scientific research applications. 

Check the performance of GC's 
charts for yourself... and compare 
them with your present papers. For 
complete information, contact: 

SION 
'ROLS CORPORATION 
REET, BUFFALO, NEW YORK 14,210 
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How to avoid going through 
10,000 case histories 
to find the files of the 
8 patients who were treated for 
3 kinds of respiratory diseases 
during the past 10 years: 

Use Keydex 
-McBee's low-cost information retrieval 

and object identification system. It pin- 
points the information in minutes. 

How it works: Key Cards are prepared for each characteristic or 
key word you want access to. Then, each document or item in your 
files is referenced to the pertinent Key Cards by a simple coding 
operation perfected by McBee. (Up to 10,000 items can be refer- 
enced on a single Key Card.) 

To find all the documents pertinent to your specifications-and 
only these documents-you merely select the Key Cards for each 
desired characteristic and superimpose them on the viewing screen. 
And immediately, the location of all the documents you need is 
spotlighted. 

The whole operation takes place in a matter of minutes-and 
anyone can use Keydex after very brief instruction. 
For details, fill in this coupon and return it to us. MCBEE CB 
10 SEPTEMBER 1965 

l o retrieve inIormation, operator merely se- 
lects Keydex Key Cards with desired key words and superimposes them on the view- 
ing screen. Location of wanted items is spot- 
lighted through illuminated code holes. 

--_. ______ 

| McBEE SYSTEMS, Dept. 95-IU I 

| A Division of Litton Industries I 
QX n ......:-LA A -.-. f . : ,, . IA Aou jreenwicn Avenue, ureenwicn, uonn. 
Gentlemen: 
Please send me full details on Keydex. 

Name 

Street 

City ...State_ 

1169 



AUTOMATED NITROGEN ANALYZERS 
for micro samples; for larger samples 

For Micro Samples 
Now in use in hundreds of laboratories, the automated 
Coleman Model 29 Nitrogen Analyzer is providing rapid, 
exact results for an almost unlimited range of materials. 
From foods to fertilizers, from plastics to petroleum deriva- 
tives, from biological materials to organic intermediates, 

A special extraction technique, announced in a recent 
issue of ANALYTICAL CHEMISTRY, permits the instru- 
ment to be used for trace analysis with materials containing 
as little as 20 ppm nitrogen. 

Operation of the instrument is simple. The operator is -. 

required merely to weigh and install the sample, to actuate 
the instrument, and 8 minutes later, to read and record 
nitrogen volume from a digital counter. 

Thus, an analyst without extensive training in microchem- : 
istry can produce excellent results in both routine investi- " 
gations and in research. 

Condensed Specifications: 

Operating cycle... 8 minutes. 
'1i 

Accuracy... results correspond to theory ?-0.2% nitrogen. 
Readout... digital counter in microliters. 

Ask for Bulletin SB-291 

For Larger Samples 
Specially designed to meet requirements of materials that ? 

....:? 

require extensive sample preparation before a representa- ... 
tive sample can be obtained, the Coleman Model 29A . 

accepts samples up to 500milligrams. Even larger samples 
of inorganic materials are analyzed without difficulty. . :. 

The instrument is finding wide application in laboratories 0 

working with such diverse materials as foods, feeds, grains, 
soils, fertilizers, milk products, and biological materials. 

To accept the larger samples, the instrument incorporates 
' 

an expanded combustion system, extended combustion 
cycle, and a larger, modified nitrometer for measurement 
of the greater volumes of nitrogen. The measurement .. .. ... 

operation is speeded by a reversible electric motor in the ? ..ii . 
precision syringe-and-micrometer screw adjustment. i..i.....:... 
The Model 29A minimizes the work formerly required in 
preparing samples of non-homogeneous materials for 
microanalysis. 

Condensed Specifications: 

Sample...any material that pyrolyzes at temperatures up 
to 1000? C. __ __ _...... 
Sample size. . .50 up to 500 milligrams; up to one gram or 
more for inorganic materials. .... 

Operating_cycle_... 12 minutes.... 

Accuracy... results correspond to theory ?0.2% nitrogen. 
Readout... motor-driven digital counter. ::, . 

Ask for Bulletin SB-291 Lil;::.!J,?i!,..... .......... 

COLEMAN INSTRUMENTS CORPORATION * MAYWOOD, ILLINOIS 60154 
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For Reliability in Optical Interference Filters, 
Use the Right Expression! 

B Ai',D V MT i C :-3 IS THE 
3 RiE S I LT.E R S I N T H.LE UL 

You can rely on Baird-Atomic filters to give maximum 
transmission at the specified peak wavelength. You can 
rely on Baird-Atomic for steep bandpass walls and the 
lowest possible transmission of unwanted wavelengths. 
You can rely on Baird-Atomic for prompt, off-the-shelf 
delivery of standard filters. Immediate response to tele- 
phone orders is routine. Special filters are usually de- 
livered within three weeks after receipt of order! 

Baird-Atomic all-dielectric Optical Interference Filters are 
0 

available in the ultraviolet region from 2100 to 3999 A, 
in the visible region from 4000 to 7500 A, and in the near 

G - X PR ESSiO 

V, V iS L, AND IR R EG1ONS 
infrared region from 7501 to 11,500 A and from 1.6 to 3.5 

O 0 

microns. Bandwidths available from 9 A to 1600 A. 

Standard sizes include l"x 1", 1" diameter, 2" x 2", and 
2" diameter. Other sizes and shapes are available. 

And now, you can also rely on Baird-Atomic for substan- 
tial savings! New, highly efficient production facilities 
utilizing our most recent technical developments have 
permitted a complete revision of our price list. 

Contact the Filter Department at Baird-Atomic for our new 
XK series of technical data sheets.They describe our com- 
plete line of standard Optical Interference Filters. 

Scientists: Investigate challenging opportunities with Baird-Atomic. An Equal Opportunity Employer. 

Telephone: (617) UN4-7420 
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with which this knowledge, if attained, 
can be entrusted to human nature in 
its present state of moral development. 
Otherwise we put ourselves in the posi- 
tion of the small boy who blows him- 
self up by playing with explosives. ... 
If scientists as human beings are con- 
cerned with the dangerous possibilities 
of "scientific progress," they can best 
serve mankind by doing their part in 
promoting the restoration of a healthy 
and proper sense of moral values. 

BENJAMIN GINZBURG 
5550 Columbia Pike, 
Arlington, Virgir~ia 22204 

The control of human evolution by 
genetic treatment will probably over- 
shadow the impact of the use of nu- 
clear energy upon man's destiny. How- 
ever, this achievement does not seem to 
be the great revolution in human his- 
tory which Aldous Huxley foresaw 
when he wrote, as quoted by Abelson, 
"The really revolutionary revolution is 
to be achieved not in the external world 
but in the souls and flesh of human 
beings." 

The external world is the objective 
world we are aware of by computing 
the signals collected by the sense or- 
gans. The internal world, the world of 
"the souls and the flesh of human 
beings" investigated by Huxley, is the 
introspective one revealed through the 
different states of awareness that can 
be reached in deep meditation. 

To the internal world belong, on 
one hand, the "phantoms" built by a 
religiously indoctrinated imagination 
and the fantastic impressions generated 
by psychedelic drugs and, on the other 
hand, the inspired flashes of the scien- 
tists and the poets and the incommu- 
nicable states of awareness reached by 
the true mystics. 

The discovery of the internal world 
is a strange experience. This discovery 
may drastically change the way of liv- 
ing of an individual by giving him the 
knowledge of the existence of a reality 
which transcends the reality of the 
physical world. If this knowledge were 
largely shared, the human race would 
probably enter a new phase of its evo- 
lution. Uhfortunately, this knowledge 
is solely the result of a personal experi- 
ence and apparently cannot -be taught. 
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Contemporary scientists, objectively 
trained, are not inclined to accept the 
possibility of a spiritual mutation of 
the human race. But for those who ac- 
cept the possibility of such a mutation, 
as suggested with persuasive arguments 
by Teilhard de Chardin in The Phe- 
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nomenon of Man (Harper, New York, 
1961), this mutation, and not the con- 
trol of human evolution by genetic 
treatment, will be the revolutionary rev- 
olution prophesied by Aldous Huxley. 

ANDRE L. JULIARD 

Green Acres, Bryn Mawr, Pennsylvania 

"Disjointed Incrementalism" 

In his article "National planning for 
medical research" (25 June, p. 1688), 
Handler discusses the dynamics of 
planning in the face of unknowns and 
uncertainties which are characteristic of 
biomedical research. He states that re- 
search gains are achieved through a 
process of "disjointed incrementalism" 
rather than through balanced, overall 
planning. To make progress, a critical 
mass effort must be applied against a 
target. A resulting payout may cause 
an imbalance in knowledge to occur, 
says Handler, but the imbalances are 
self-correcting through a variety of 
mechanisms. He adds that such an ir- 
regular pattern of advance is more in 

conformity with reality than planners 
would have the rest of us-and them- 
selves-believe. His arguments are di- 
rected toward the planning of break- 
throughs, which he says cannot be 
planned although the exploitation of 
actual breakthroughs can be. 

Handler's arguments are persuasive, 
especially within the context of the 
pursuit of knowledge. In the real 
worlds of social, economic, political, 
and military action, disjointed incre- 
mentalism has often furthered the pub- 
lic good but it has also been followed 

by disaster and grief which could or 
should not have been left to self-cor- 
rection. 

The emerging dangers in the real 
world of biomedical affairs lie in the 
ensuing phases of exploitation after 
breakthrough. There we have not really 
had the planning which Handler says 
is feasible. Rather, political considera- 
tions associated with the funding of 
medical affairs have led people into 
premature exploitation of laboratory 
findings and statistical inferences. Some 
of the perturbations in the area of 
chemotherapy are due to premature ap- 
plication of such findings in spite of 
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ignorance of drug effects; that is, the 
side-effects problem. Assumptions in 
mental-health planning must now be 
revised because psychopharmacology 
has not .paid off as first hoped and 
promoted. Public-relations gains were 
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NOW...THE WIDEST 
RANGE HIGH 
PERFORMANCE 
UV INSTRUMENT 
AVAILABLE 

A highly versatile analytical instrument,the 
Model 450 Spectrophotometer has a new 
extended range-from 165 to 2700 milli- 
microns. Its uniquely high energy system 
allows workable analyses in the far UV 

with comparatively little purging and no 
vacuum requirements-while offering the 
lowest stray light (.0002% at 210 my/) over 
the widest range. Model 450 - because 
of its double monochromator-presents 
no problems due to stray even in energy- 
limited spectral regions. 
From the far ultraviolet spectrum to the 
near infrared, the Model 450 offers superb 
resolution-separates bands less than 0.3 
Angstrom apart at 175 m,/. The integral 
ordinate scale expansion feature lets any 
weak or recessive band-on any portion 
of the ordinate-no matter how dense 
or dilute, to be expanded by factors of 5, 

10, 20 or 50 X, with the turn of a dial. 
A wide choice of accessories broadens the 
Model 450's applications. With these at- 
tachments you can perform, for example, 
kinetic studies- fluorescence analyses- 
diffuse reflectance and colorimetric work 
-temperature sensitive determinations- 
flame spectra studies of most elements- 
analyses of micro-samples-optical rota- 
tory dispersion-and many more. 
For a fully illustrated brochure and speci- 
fications on the Model 450, including 
sample spectra, write to Instrument Divi- 
sion, Perkin-Elmer Corporation, 723 Main 
Avenue, Norwalk, Conn. 



Or purple, 
or blue, 
or black, 
or even yellow. 
Beckman Electrodes come in 
five distinctive colors-but 
not just for looks. Each color 
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words the scientific community has 
adopted a benignant posture toward the 
escalation of neologisms with concomi- 
tant minimization of sophistication in 
their utilization. 

ARTHUR L. COHEN 

Electron Microscope Laboratory 
and Department of Botany, 
Washington State University, Pullman 

Working Hypotheses in 

Psychotherapy 

I agree with N. H. Eisen in his let- 
ter concerning Chamberlin's method of 

"multiple working hypotheses" as ap- 
plied to psychotherapy (16 July, p. 246) 
that many psychotherapists are coming 
to frown on rigid adherence to any 
single "school of thought," that is, 
working hypothesis. However, what psy- 
chotherapists do in practicing the eclec- 
tic methods is not identical with apply- 
ing on a tentative basis, with the same 
patient, now this and then another 

hypothetical viewpoint. Rather, they use 
a single hypothesis based on a com- 
bination and fusion into one unified 

working hypothesis of whatever they 
find correct in the approaches of the 
various schools. Such a hypothesis bears 
the marks of the personality of the 
therapist and makes it possible to em- 

phasize once this, and another time an- 
other, element of this unified eclectic 
hypothesis according to the individual 
case. In this again I agree with Eisen. 

However, one of the main elements 
of successful treatment is to give the 
patient a unified working hypothesis for 
dealing with external and internal reali- 
ty. It is the patient who presents us, 
unfortunately, with multiple working 
hypotheses which interfere with his ef- 
ficiency and happiness. The patient uses 
simultaneously the magic and the ra- 
tional hypotheses, the system of pro- 
jection and the system of reality testing, 
the infantile and the grown-up code of 
morals, and so on. It is the task of 
the therapist to use all methods at his 

disposal to replace this confusion by a 
unified working hypothesis. One of the 
necessary methods involves giving the 
patient a living example of an uncon- 
fused mind. This is not all theory; I 
have actually seen bad results from in- 
troducing, for example, the physiologi- 
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chologically oriented patient, and some- 
times also from combining behavior 

therapy with psychoanalytically orient- 
ed therapy. 
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Eisen suggests the application of the 
method of multiple working hypotheses 
to psychodiagnosis. In contrast to 
therapy, I see no objection to this and 
have seen advantages from the applica- 
tion of neurologic viewpoints simul- 
taneously with psychological. 

JOSEPH WILDER 

1199 Park Avenue, New York 10028 

Occurrence of Cilia 

Kilburn and Salzano (18 June, p. 
1618), in reporting a conference on 
cilia, began with the words: "Cilia 
are found in all animal groups except 
Nematoda. .. ." If this is correct, I 
have been teaching an error in in- 
troductory zoology courses for many 
years. I recognize the Onychophora 
as a distinct phylum rather than as 
a class of Arthropoda and teach that 
cilia do not occur in the Arthropoda, 
which, in terms of number of species, 
constitute some four-fifths of the animal 
kingdom. If I am wrong, I would 
appreciate references to the occur- 
rence of cilia in insects, crustaceans, 
arachnids, chilopods, or diplopods. 

LAMONT C. COLE 

Department of Zoology, 
Cornell University, Ithaca, New York 

The statement "Cilia are found in 
all animal groups except Nematoda 
...." was a summary of Table 1 in 
M. A. Sleigh, The Biology of Cilia and 
Flagella (Macmillan, New York, 1962). 
The references for this table were L. 
H. Hyman, The Invertebrates (Mc- 
Graw-Hill, New York, 1959), and P. 
P. Grasse, Traite de Zoologie (Masson, 
Paris, 1948-1961). Specifically, to an- 
swer Cole's questions: in Onychophora, 
nephridia and reproductive systems 
have cilia, while in Insecta, cilia are 
found in sensory organs and gametes. 

A substantial correction to the same 
statement was suggested to us by Don- 
ald E. Giles. He calls attention to a 
study by H. G. Browne and A. B. 
Chowdbury [J. Parasitol. 45, 241 

(1959)] which showed cilia in the in- 
testine of the nematode dog round- 
worm, Ancylostoma caninum. 

Thus, the opening statement should 
be amended to "Cilia are found in all 
animal phyla." We stand corrected and 
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Mariner IV Mission 

Scientifically, the results of the Mariner IV mission constitute the 
most important advance in space research since the discovery of the 
Van Allen radiation belts. Contributing to the value of the mission is 
the fact that the results of the various experiments are complementary; 
they also build on and extend previous findings of ground-based 
astronomy. 

Useful data on particles, fields, and micrometeorites were collected 
during the voyage to Mars. Additional information was gathered after 
the fly-by, and more may be forthcoming when the spacecraft is once 
again fairly close to Earth. The major contributions, however, are the 
observations in the vicinity of Mars. Among the most important are the 
photographs (Science, 6 August). These show that, unlike Earth, Mars 
resembles the moon in topography. There are many craters, but there 
is no evidence of mountain chains. 

Experiments on particles and fields reported in this issue show other 
major differences between the two planets. The magnetic field of Mars 
is not more than 1/1000 that of Earth, and the Red Planet has no 
radiation belt. An occultation experiment gives independent evidence 
that the atmosphere of Mars is tenuous and unlike that of Earth. A 
micrometeorite study shows that interplanetary dust is more abundant 
in the vicinity of Mars than near Earth. 

The evidence from the photographs, the absence of a sizable magnetic 
field, and the character of the atmosphere all support the view that 
the history of Mars has been unlike that of Earth. 

An example of a close relation between Earth-based findings and find- 
ings from Mariner is the estimate of the composition and density of 
the Martian atmosphere. Astronomers have known for some time that 
the atmosphere of Mars is thin and that it contains CO2. Recently the 
estimates have been sharpened. Measures of infrared radiation indicate 
that the total pressure at the Martian surface is 11 millibars, of which 
about half is CO2 (0.28 mole per square centimeter). The Mariner IV 
occultation experiment determined changes in radio signals from the 
spacecraft caused by passage through the atmosphere and the ionosphere 
of Mars. Preliminary interpretation of the data provides an estimate of 
the scale height of the atmosphere (-9 km) and its density. The pressure 
at the surface of Mars as estimated from the data (about 5 or 6 mb) 
is lower than estimates obtained in ground-based studies. This disagree- 
ment is not serious, and the discrepancy will probably diminish on 
further analysis. The important fact is that two very different kinds of 
measurements give essentially the same result. Half or more of the 
atmosphere of Mars is CO2, and the total number of molecules per 
unit area is about 1/100 the number in the Earth's atmosphere. 

The contrast between Earth and Mars can be stated in another way 
by listing the amounts per unit area of three volatile substances that 
have appeared at the surface of the planets in the past or are now 
present. For Earth the values are: H0O, 3.2 X 105 g; CO2, 1.8 X 104 g; 
N2, 8 X 102 g. The corresponding values for Mars are: H20O, -0.01 g; 
CO.,, -~12 g; N2, <10 g. The numbers are not strictly comparable, for 
most of the CO2 that has reached the surface of the Earth is now 
incorporated in sedimentary rocks. Probably most of the H0O that has 
appeared on Mars has been lost, the hydrogen having escaped and the 
oxygen having been consumed or lost. Nitrogen has not been detected 
on the planet, and the value given is probably an upper limit, derived 
from the pressure effect it exerts on CO2. 

The success of Mariner IV represents a superb engineering achieve- 
ment by the Jet Propulsion Laboratory. The accomplishment required 
the proper functioning of 134,000 parts after 7 months in space. The 
magnitude of the success is highlighted by the failure of others to attain 
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the goal. The Russians, who have some first-class engineering talent, 
have not succeeded in their dozen or so attempts at attaining close-in 
data from /'ars or Venus.-PHILIP H. ABELSON 
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compromises. With the new MTB-10, you can transfer 
data from up to 10 ADCs, scalers, clocks or other 
sources to computer-compatible format on magnetic 
tape. In fact, anything that will generate digital infor- 
mation can be plugged into the MTB-10. 
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simultaneously, at approximately 110,000 bits per sec- 
ond. The versatile MTB-10 has a 1024 x 14 bit buffer 
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Since the entire MTB-10 system . . . including tape 
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Book Reviews 

The Social Sciences: Research Methodology 

Closed Systems and Open Minds: The 
Limits of Naivety in Social Anthro- 
pology. Introduction and conclusion 
by Ely Devons and Max Gluckman. 
Max Gluckman, Ed. Aldine, Chicago 
1964. x + 274 pp. $7.95. 

In this book Max Gluckman, a social 
anthropologist, and Ely Devons, an 
economist, report a methodological in- 
quiry in collaboration with their some- 
time colleagues of the University of 
Manchester. Their study focuses ulti- 
mately on two basic problems of social 
science: how an investigator delimits 
his field of study, and whether he is 
justified in making "naive" assumptions 
about the phenomena and concepts of 
other disciplines which impinge on his 
area of inquiry. 

Devons and Gluckman adopt a pro- 
cedure that differs strikingly from the 
approach of the logician or philosopher 
of science in its limitation on the 
range of problems examined and in 
dealing with these problems by primary 
reference to five empirical essays. The 
contributors of these essays and the 
titles of the articles are: V. W. Turner, 
"Symbols in Ndembu ritual"; F. G. 
Bailey, "Two villages in Orissa 
(India)"; A. L. Epstein, "Urban com- 
munities in Africa"; Tom Lupton and 
Sheila Cunnison, "Workshop behav- 
iour"; and William Watson, "Social 
mobility and social class in industrial 
communities." 

Five procedures for demarking a field 
of inquiry are outlined by Devons and 
Gluckman. These are: (i) circums'crip- 
tion, whereby the investigator ". . . cuts 
off a manageable field of reality from 
the total flow of events. .. "; (ii) in- 
corporation, the acceptance of certain 
facts provided by other disciplines as 
"given," wiThout further inquiry; (iii) 
abridgment, where the researcher makes 
use of more complex combinations of 
the facts of another discipline, which 
therefore may need to be summarized 
and simplified; (iv) naivety, (a) assump- 
tions with respect to another discipline 
which specialists in that field would 
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regard as distorted or false, or (b) 
neglecting the research and conclusions 
of another discipline when these are 
beyond the boundary of the field the 
investigator has circumscribed; (v) 
simplification, the reduction of the com- 
plexity of the researcher's raw data 
within his own field. In practice, as the 
authors recognize, it is often difficult 
to distinguish among these principles; 
for example, compression (that is, in- 
corporation and abridgment) often 
grades into naivety. 

The authors examine the effectiveness 
of their analytic framework by apply- 
ing it to the empirical essays, devoting 
the major portion of their space to 
the problems of circumscription and 
naivety. Emphasizing that the investiga- 
tor must limit his system at some point, 
they also suggest that he keep an open 
mind to the possibility that closure may 
exclude events and relationships signif- 
icant to his study. However, no general 
rule for decisions on closure is possible, 
because these are a function of the 
problems set by the analyst. Devons 
and Gluckman extol the virtue of 
prudence in circumscription and warn 
the anthropologist of the danger of ex- 
ceeding the limits of his competence 
if he casts his net too widely. The 
comparative study of workshops by 
Lupton and Cunnison is a case in point: 
the investigators consider that they can- 
not fully understand workshop behavior 
without taking into account the larger 
social and economic systems. They 
therefore propose a hypothesis that in- 
volves a number of interrelated eco- 
nomic variables which they feel may 
explain observed differences in col- 
lective control of output in different 
types of enterprises. In Devons and 
Gluckman's view the researchers have 
overextended themselves in proposing 
to deal with variables which are pri- 
marily economic in nature; instead of 
premature closure, Lupton and Cun- 
nison expand the boundaries of their 
system beyond the limits of an effective 
social anthropological approach. 

The analysis of naivety and of the 

consequences of transcending its limits, 
which the authors regard as their major 
innovation, is somewhat puzzling. The 
authors maintain that naivety is "... 
warranted and justified if the naive as- 
sumptions are not essentially involved 
in the analysis of the field. A fair test 
is to ask whether the analysis would 
stand if different naive assumptions were 
adopted" (p. 168). But if this is the 
case, why should the investigator make 
any naive assumptions? Presumably 
these assumptions would serve only an 
esthetic role in the investigator's analytic 
structure. It is difficult to believe that 
Devons and Gluckman are concerned 
primarily with the definition of an 
esthetic methodological component in 
their extended discussion of naivety. 
Rather, I suggest that their analysis 
becomes clouded when they fail to 
distinguish the different consequences 
of disregarding the "researches and con- 
clusions of other disciplines about as- 
pects of the events .. . [the investigator] 
is studying" and making assumptions 
about those events. If assumptions are 
made, they either play some role in 
analysis or they do not; if they do, 
it seems clear that there must be some 
consequences for analytic statements, 
while if they do not, one wonders why 
they should have been made at all. 

Anthropologists familiar with Gluck- 
man's many contributions to social 
anthropology will not be surprised to 
find that Closed Systems and Open 
Minds contains a message: the genius 
excepted, wise researchers will adopt a 
prudent policy of sound conservatism. 
The authors and their collaborators have 
raised basic issues of method; if they 
have not resolved these issues fully, 
they have developed their case in a 
forceful and penetrating fashion that 
should foster further inquiry. 

HARRY W. BASEHART 

Department of Anthropology, 
University of New Mexico 

An Atlas of Bacteria 

Bacteriology Illustrated. R. R. Gillies 
and T. C. Dodds. Williams and Wil- 
kins, Baltimore, 1965. viii + 163 
pp. Illus. $9.75. 

This volume is a beginning atlas of 
bacteria, with color photographs of cul- 
tures and colonies grown on media 
especially useful in diagnosis and in 
differentiation together with color pho- 
tographs of the organisms as seen in 
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the light microscope after various per- 
tinent staining procedures. It is not elec- 
tron microscopy or morphology in the 
sense that it illustrates bacterial anat- 
omy and fine structure, but rather a 
collection of photographs that show 
what one will see in the laboratory 
when the organisms are cultivated. At- 
lases of this type have been very popu- 
lar in the past. Such an atlas, produced 
by Lehmann and Neumann in the early 
1900's and translated by Breed in the 
1930's, became the standard work on 
the subject in the United States. How- 
ever, most of the figures in that atlas 
were produced from drawings, and the 
colored plates were not comparable to 
what the student would see in the lab- 
oratory. With the development of color 
photography and advances in color 
printing, one of the present authors 
produced a new atlas (1947). In the 
production of this volume, Bacteriology 
Illustrated, advances in the art of illus- 
trative reproduction and some editing 
and condensation of the material have 
resulted in a volume that is more usable 
and not so unwieldy as its predecessor. 
The text is very brief but pertinent. 

The volume is divided into three sec- 

tions. The introduction (37 pp.) covers 
methods of staining, cultivation, and 
classification. The next section (69 pp.) 
consists of 3- to 5-page descriptions of 
16 bacterial genera of medical impor- 
tance (plus 3 pages on organisms 
closely related to bacteria); in each case, 
gross morphology, staining character 
(either in culture or in tissue, or both), 
the usefulness and results of biochemi- 
cal tests, and animal inoculation are 
considered, and about three or four 
color photographs of the material 
discussed are provided. In the third 
section (30 pp.), on diagnostic methods, 
most of the illustrations are diagrams, 
not photographs. In fact, most text- 
books are singularly lacking with re- 
spect to good photographs of colony 
form and individual stained cells, large- 
ly owing to the present tendency to use 
electron micrographs for illustration. 

The present book fills a definite need. 
It is well done, and the illustrations (to 
be viewed in tungsten light) are well re- 
produced and well printed. Such vol- 
umes are expensive to produce. 

W. W. UMBREIT 
Department of Bacteriology, 
Rutgers University 

such as the ARDC model atmosphere, 
photoionization data, world maps of 
the geomagnetic field, and sunspot ac- 
tivity curves; also included are the basic 
equations describing wave behavior in 
ionized media, meteor echo properties, 
sounding techniques, and the like. Per- 
haps the easiest aspect of this excel- 
lent volume to fault is the index. A 
greater use of subentries would have 
been helpful. For example, there is 
only one entry for the F2 layer, and 
it is followed by a list of 51 page 
numbers. 

L. A. MANNING 
Radioscience Laboratory, 
Stanford University 

Contemporary Biology 

The Biology of Cells. Herbert Stern 
and David L. Nanney. Wiley, New 
York, 1965. xii + 548 pp. Illus. 
$7.95. 

The Biology of Organisms. William 
H. Telfer and Donald Kennedy. 
Wiley, New York, 1965. xiv + 374 
pp. Illus. $6.95. 

National Bureau of Standards Monograph 

Ionospheric Radio Propagation. Ken- 
neth Davies. U.S. Department of 
Commerce, Washington, D.C., 
1965 (order from Superintendent of 
Documents, Washington, D.C.). xiv 
+ 470 pp. Illus. $2.75. 

The National Bureau of Standards 
has been for many years the most im- 
portant organization in ionospheric re- 
search and radio propagation predic- 
tion, and its publications are well known 
throughout the world. Ionospheric Ra- 
dio Propagation, written by Kenneth 
Davies with the cooperation of mem- 
bers of the NBS staff, is an authorita- 
tive and clearly written book that will 
take ilts place as the essential basic 
reference work in the field. It will also 
be widely used in teaching, although 
it does not contain problems. Especial- 
ly attractive is the price, only $2.75 
for the 470-p,age, hard-bound volume 
with an attractive blue cover. 

The volume is intended to replace 
NBS Circular 462, which has been 
widely used as a basic ionospheric 
propagation reference in the past. In 
comparison with the Circular, the pres- 
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ent volume includes more coverage of 
electron production processes, the geo- 
magnetic field, magnetoionic theory, 
and oblique propagation, and less cov- 
erage of frequency prediction and 
atmospheric noise, since they are cov- 
ered in other publications. Other topics 
include a general description of the 
ionosphere and of the sun, theories 
of wave propagation, synoptic studies 
of the ionosphere, signal strength, 
ionospheric disturbances, scatter prop- 
agation on very-high frequencies, and 
propagation at low and very-low fre- 
quencies. 

Ionospheric Radio Propagation is in- 
tended for research workers and com- 
munications engineers who have some 
background knowledge of radio prop- 
agation via the ionosphere, but the 
coverage is more descriptive than 
mathematical, and a great deal of hard 
information is included. The material is 
taken primarily from the published 
literature, but lecture notes from a 
course in radio propagation, which was 
given at NBS in 1961 'and 1962, have 
also been drawn on. The book con- 
tains many useful tables and charts, 

These two volumes fill a place be- 
tween the standard inclusive textbooks 
and the innumerable specialized paper- 
backs, and they do it extremely well. 
Their professed intent is to present 
contemporary biological science and to 
do so on a level that will challenge 
the interest of the better-prepared stu- 
dents now entering our colleges. With 
these books in hand, no student will 
have any doubt that he is experien- 
cing instruction on a much deeper level 
than he found in his AIBS-BSCS 
courses. The material is clear, reada- 
ble, and up-to-date. Both volumes are 
selective and, although one might oc- 
casionally wish that some other selec- 
tion had been made, the choices are 
good choices. Moreover, it is impor- 
tant to remember that those old texts 
of the 1920's and the 1930's were also 
selective. The Opisthobranchs, for ex- 
ample, a remarkable group of mol- 
lusks with much to teach, were usually 
not even mentioned. 

Both volumes pay some attention to 
the fact that science itself is a growing 
thing with a past and, we hope, a 
future. No student will find them such 
a thin slice of the contemporaneous 
that he is left holding a brittle if bril- 
liant piece of veneer. 

The authors of the volume on or- 
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ganisms express concern lest, between 
molecular biology beneath and popu- 
lational biology above, the organism it- 
self may have faded away, presumably 
like the Cheshire cat. It will surprise 
few, and I suspect that it really didn't 
surprise the authors, that they discov- 
ered that organisms are still with us. 
If there was any "shot-gun" marriage 
here, as the authors suggest might have 
been the case, it was not to hold to- 
gether the organism. However, the 

utility of treating complex, multicellu- 
lar plants and complex, multicellular 
animals in the same or at least alter- 
nate breaths is open to question. Al- 
though as an undergraduate I was 
brought up in an old-fashioned depart- 
ment of biology, I have come increas- 
ingly to wonder if the unity that un- 
doubtedly exists on the biochemical 
and cellular levels actually exists to 

anything like the same meaningful ex- 
tent when the higher plants and ani- 
mals are reached. After all, did not a 
brilliant experimental physicist, Robert 
Wood, once explain to all of us that it 
is easy to tell cows from cowslips, 
parrots from carrots, and even beets 
from beetles? 

GAIRDNER B. MOMENT 

Department of Biological Sciences, 
Goucher College, Baltimore, Maryland 

Mathematics for Teachers 

A Vector Space Approach to Geome- 

try. Melvin Hausner. Prentice-Hall, 
Englewood Cliffs, N.J., 1965. xii + 
397 pp. Illus. $12. 

This text was developed for use in 
a 1-year, in-service course for teachers 
of high-school mathematics, but it is 
not confined to the topics taught in 
such courses or to those closely related 
thereto. The central topic is geometry, 
but there is little preoccupation with 
what the high-school course is or ought 
to be. Instead the book shows how 
geometry actually figures in contem- 
porary mathematics. The simplicity 
and generality of vector space methods 
underlie the whole development and 
make the content mathematically at- 
tractive. Actually what is presented is 
a fusion of geometry and (linear) al- 
gebra, and numerous applications of 
this composite discipline to other sub- 
jects are given-for example, applica- 
tions to probability, physics, and func- 
tion spaces. The chapter titles are "The 
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center of mass," "Vector algebra," 
"Vector spaces and subspaces," 
"Length and angle," "Miscellaneous 

applications," "Area and volume," 
"Further generalizations," "Matrices 
and linear transformations," "Area and 
metric considerations," "The algebra 
of matrices," and "Groups." 

The exposition is commendable from 
the pedagogical standpoint also. The 
reader's "knowledge" is invoked to lead 
him painlessly to "facts" which then 
become formalized as axioms. The 
axioms are then used to derive con- 
sequences that are not just antiseptic 
versions of the previous material but 
substantial extensions of it. The area 
and volume treatment, in terms of out- 
er products, is especially successful. 
Not so successful is the treatment of 
angles. Cosines are obtained from in- 
ner products, and angles are defined 
as what these cosines are the cosines 
of. In the section on rotations, these 
objects, properly, turn out to have a 
much richer structure than their non- 
committal definition seems to warrant. 
Mathematical honesty in the treatment 
of angles, angle measures, and trigo- 
nometric functions is notoriously lack- 
ing in our undergraduate curriculum, 
and this could have been an appropri- 
ate place to supply some. 

Another of my reservations is con- 
cerned with the emphasis on bary- 
centric coordinates, at the expense of 
the more commonplace yet perfectly 
adequate affine coordinates. However, 
their introduction and exploitation is 
the most original part of the entire 
book, and it is probably better that 

they be oversold, as they are here, 
rather than not presented at all, which 
is their usual fate. 

HOWARD LEVI 
Hunter College, 
City University of New York 

The Sea 

La Vie dans les Mers (Presses Uni- 
versitaires de France, Paris, 1965; 128 
pp.), by Jean-Marie Peres, replaces 
Rene Legendre's book by the same title 
in the series "Que Sais-Je?" Of course 
the subject is the same, but the book is 
completely different from its predeces- 
sor. Peres is an enthusiastic ecologist, 
and his treatment of the subject is 
therefore much more ecological than 
that in the earlier version. Peres is also 
on the side of the angels in cautioning 

the reader against the notion of inex- 
haustible resources from the sea. The 
French have a way of presenting sci- 
ence in a lucid and concise manner, but 
Peres has outdone his distinguished 
predecessor. The French is beautifully 
simple and should encourage can- 
didates who are studying for their 
language examination. 

JOEL W. HEDGPETH 

Marine Science Laboratory, 
Newport, Oregon 

New Books 

Mathematics, Physical Sciences, 
and Engineering 

Acoustic Coagulation and Precipitation 
of Aerosols. Evgenii Pavlovich Mednikov. 
Translated from the Russian edition (Mos- 
cow, 1963) by Charles V. Larrick. Con- 
sultants Bureau, New York, 1965. 188 
pp. Illus. Paper, $25. 

Advances in Electronic Circuit Pack- 
aging. vol. 5. Proceedings, 5th Interna- 
tional Electronic Circuit Packaging Sym- 
posium. Sponsored by the University of 
Colorado, Electrical Design News, and De- 
sign News (Boulder, Colo.), August 1964. 
Lawrence L. Rosine, Ed. Plenum Press, 
New York, 1965. 303 pp. Illus. $15. 
Twenty-six papers. 

Advances in Heterocyclic Chemistry. 
vol. 4. A. R. Katritzky, A. J. Boulton, and 
J. M. Lagowski. Academic Press, New 
York, 1965. 478 pp. Illus. $15. Six pa- 
pers: "Covalent hydration in nitrogen- 
containing heteroaromatic compounds: 
[pt. 1] Qualitative aspects" by Adrien 
Albert and W. L. F. Armarego and 
[pt. 2] "Quantitative aspects" by D. D. 
Perrin; "Recent advances in oxazolone 
chemistry" by Robert Filler; "Isotriazoles" 
by R. Slack and K. R. H. Wooldridge; 
"Hetarynes" by H. J. den Hertog and 
H. C. van der Plas; and "Reactivity of 
azine, benzoazine, and azinoazine deriva- 
tives with simple nucleophiles" by Robert 
G. Shepherd and James L. Fedrick. 

The Application of Wave Mechanical 
Methods to the Study of Molecular Prop- 
erties. R. Daudel, Ed. Interscience (Wiley), 
New York, 1965. 198 pp. Illus. $9.25. 
Advances in Chemical Physics Series, vol. 
8, edited by I. Prigogine. Ten papers 
presented at the International Summer In- 
stitute (Menton, France), July 1963. 

Applied Geochronology. E. I. Hamilton. 
Academic Press, New York, 1965. 283 pp. 
Illus. $10. 

Applied Optics and Optical Engineering. 
vol. 2, The Detection of Light and In- 
frared Radiation. Rudolf Kingslake, Ed. 
Academic Press, New York, 1965. 406 
pp. Illus. $15. Nine papers contributed 
by Glenn A. Fry, Leslie P. Dudley, Fred 
H. Perrin, E. W. H. Selwyn, Rudolf Kings- 
lake, Benjamin H. Vine, Charles H. 
Evans, Henry Levinstein, and Charles F. 
Gramm. 

(Continued on page 1282) 
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Mariner Mars spacecraft looking counter to its direction of motion around the sun. The rod-like omnidirectional 
antenna waveguide points toward the sun. The greatest dimension, between ends of the "Solar vanes," is 6.9 m. 
[Jet Propulsion Laboratory-National Aeronautics and Space Administration] 

Mariner IV Measurements near Mars: Initial Results 

Spacecraft Description and Encounter Sequence 

The Mariner IV spacecraft was 
launched from Cape Kennedy at 1422 
Universal Time, 28 November 1964, 
and power was applied to the "fields- 
and-particles" experiments at 1507. 
Data from these experiments have re- 
turned to Earth continuously since 
that time, except during commanded 
operations such as the midcourse cor- 
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rection, until 1154 U.T., 15 July 1965, 
when transmission of the tape-recorded 
pictures of Mars began. Initial results 
of the television experiment are de- 
scribed by Leighton et al. (1). In the 

following reports measurements made 
of the magnetic field and the various 
particle fluxes near Mars during the ap- 
proximately 24 hours preceding picture 

transmission are described. The final 

report describes the occultation experi- 
ment, in which the behavior of the 
radio signal transmitted by the space- 
craft as it passed behind Mars is used 
to infer properties of the planet's atmo- 
sphere. 

With the exceptions of the TV sys- 
tem and portions of the data automa- 
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V.O.M. RECORDERS 
Ever seen a Recorder that looks like this? Neither have we--yet! But we've made 

just about every other modification in the book for our customers-with 1 range, 

2 ranges, with push-button zero, with different scales, and with special chart 

papers. We've painted them custom colors, put a variety of customer designations 
on them. You name it, we'll do it! Just let us know what, and the quantity. We'll 

work up a quote that'll be a pleasant surprise to you. 

There are a goodly number of people who buy the standard instruments with- 

out modification, singly and in O.E.M. quantities. Boring, really, but we do fill 

these orders along with the specials. The standard Bausch & Lomb V.O.M. Re- 

corder is a 5 inch Strip Chart Recorder that will record volts, ohms and milliamps 

directly. It has 5 built-in chart speeds, built-in event marker, built-in take-up reel, 

5 voltage ranges, 6 linear ohms scales, 4 D.C. current ranges. Full scale sensitivi- 

ty is 10mv, 2.5mv or 500 microvolts depending on the model selected. It has a 

number of other advantages, too. And, we have accessories, a variety of them, that 

make our recorders so versatile it hurts (other recorder manufacturers, that is!). 

If you want further information on our standard recorders, so that you can tell 

us how you want them changed, write for Catalog 37-2068. Bausch & Lomb, 85621 

Bausch Street, Rochester, New York 14602. 
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are therefore vital to obtaining signifi- 
cant calculations. It was evident at the 
meeting that a considerable amount of 
effort has gone into the collection and 
organization of good nuclear data. 
More than a dozen systems have been 
developed to process evaluated nuclear 
data. Perhaps the most advanced nu- 
clear data system, the Evaluated Nu- 
clear Data File, is being worked on at 
the Sigma Center at Brookhaven Na- 
tional Laboratory. Most nuclear data 
will be primarily available through in- 
quiry to some computer system. 

The time behavior of reactors is re- 
ceiving increased emphasis. W. K. 
Ergen (ORNL) pointed out a num- 
ber of mathematical problems in nu- 
clear safety analysis which would re- 
quire additional computations. How- 
ever, because large reactors can lead 
to spatial instability in the flux, it is 
becoming necessary to consider spatial 
kinetics problems. Judging by papers 
presented from the United Kingdom 
and France it appears that this is an 
area of reactor computation in which 
the United States does not lead. 

Depletion codes continue to be based 
on a series of steady-state diffusion 
codes. The new interest appears to be 
centered about allowing the user to 
specify the depletion chains of interest 
to him. Depletion or burn-up codes 
are tending to become systems or linked 
calculations and, for example, the 
KARE and NOVA systems, allow de- 
pletion calculations to be selected. 

The usual competition was present 
between advocates of probabilistic 
methods (Monte Carlo) and determi- 
nistic methods. On the deterministic 
side, some results were shown for sup- 
posedly complex problems for the trans- 

port equation which gave good com- 
parative results with Monte Carlo codes. 
The deterministic methods used only a 
fraction of the machine time required 
by the Monte Carlo codes. Two pa- 
pers dealing with Monte Carlo codes, 
however, indicated that, by astute tech- 
niques, it was possible to reduce the 
computer time and still get satisfactory 
results. L. H. Underhill (United King- 
dom) commented that a Monte Carlo 
program had the advantage of eliminat- 

ing unnecessary human thinking and 
allowed the computer to do the real 
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niques, it was possible to reduce the 
computer time and still get satisfactory 
results. L. H. Underhill (United King- 
dom) commented that a Monte Carlo 
program had the advantage of eliminat- 

ing unnecessary human thinking and 
allowed the computer to do the real 
brute-force work. After comparing 
some deterministic and probabilistic re- 
sults, the comment was attributed to 
Bengt Carlson that his faith was re- 
stored in the Monte 'Carlo method be- 
cause it agreed so well with the de- 
terministic methods. 
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This conference was very valuable 
to those present and will also be valu- 
able to those who will receive the con- 
ference proceedings. Two of the "face- 
tious" remarks made by J. J. Syrett 
(United Kingdom) point out the con- 
cern of man and computers. He com- 
mented, in reference to the new faster 
and bigger computers that are appear- 
ing, that "a sort of Parkinson's Law 
applies to computing in that the com- 
puting requirements always expand to 
fill the machine available." His second 
comment was that "the really important 
question was not the cost per opera- 
tion on the computer but the cost per 
useful piece of output that one gets off 
the computer." 

The meeting was jointly sponsored 
by Argonne National Laboratory, Eu- 
ropean Nuclear Energy Agency, and 
the Mathematics and Computations Di- 
vision of the American Nuclear So- 
ciety. 

WARD SANGREN 

Computer Applications Incorporated, 
San Diego, California 

Forthcoming Events 

September 

19-22. Power, natl. conf., Albany, N.Y. 
(Inst. of Electrical and Electronics Engi- 
neers, Box A, Lenox Hill Station, New 
York 10021 ) 

19-25. World Medical Assoc., 19th gen- 
eral assembly, London, England. (H. S. 
Gear, 10 Columbus Circle, New York 
10019) 

20. Organic Solid State, 3rd annual 
symp., Franklin Inst., Philadelphia, Pa. 
(M. M. Labes, Franklin Inst. Research 
Laboratories, Philadelphia 19103) 

20. Photo-Electronic Image Devices as 
Aids to Scientific Observation, symp., 
London, England. (G. V. McGee, Dept. 
of Physics, Imperial College of Science 
and Technology, South Kensington, Lon- 
don S.W.7) 

20-22. Glacier Mapping, symp., Ottawa, 
Ont., Canada. (Intern. Assoc. of Scientific 
Hydrology, 61 rue des Ronces, Gent- 
brugge, Belgium) 

20-24. Biochemistry, 8th Latin meeting, 
Lisbon, Portugal. (S. F. Gomes da Costa, 
Laboratorio de Quimica Fisiologica, Fa- 
culdade de Medicina, Hospital de Santa 
Maria, Lisbon) 

20-24. Burn Research, intern. congr., 
Edinburgh, Scotland. (A. Sutherland, 
Royal Hospital for Sick Children, Sciennes 
Rd., Edinburgh 9) 

20-24. Fundamental Research, 3rd in- 
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these to 1 % accuracy every 3 seconds 

One of the eight key steps in completing an IBM micro-miniature 
circuit package is the trimming of each printed resistor. Using the 
precise cutting accuracy of the S. S. White Airbrasive tool, IBM trims 
at a rate of one substrate every 3 seconds ... to accuracies of 1% of 
specified value. 

The secret behind this delicate task is a microscopic stream of finely 
graded abrasive particles...gas propelled to supersonic speeds through 
a hypodermic-sized nozzle. Heatless, shockless precision cuts as fine 
as 0.005" can be performed on such easily shattered materials as ger- 
manium, silicon, tungsten, ceramics, and fragile crystal. The unique 
nature of the S. S. White Airbrasive tool also makes it ideal for cut- 
ting, cleaning, abrading, deburring tiny parts, and performing count- 
less delicate operations. 

With all its advantages, the Airbrasive unit is available at a relatively 
low cost. For under $1000 you can set up your own unit...and in many 
cases will find that the Airbrasive pays for itself on the first 
application by eliminating rejects, reducing handwork, or simply 
performing a job that you had previously thought impossible. 
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Cressonieres, 70 Coudenberg, Brussels, 
Belgium) 

20-24. Thermionic Electrical Power 
Generation, intern. conf., London, Eng- 
land. (Inst. of Electrical Engineers, Savoy 
Pl., London W.C.2) 

20-27. Comparative and Cellular Path- 
ology of Epilepsy, symp., Liblice, Czecho- 
slovakia. (F. Hrabal, Foreign Relations 
Dept., Czechoslovak Academy of Sciences, 
Narodni tr. 3, Prague 1) 

21-23. Chemurgic conf., Columbus, 
Ohio. (J. Ticknor, Chemurgic Council, 350 
Fifth Ave., New York, N.Y.) 

21-23. Fiber Soc., 25th mtg., Boston, 
Mass. (Box 625, Princeton, N.J.) 

21-23. Magnetism, European conf., 
Vienna, Austria. (Verein Deutscher Eisen- 
hiittenleute, Breit Str. 27, Diisseldorf, 
Germany) 

21-23. Plasma Electromagnetics of Hy- 
personic Flight, 3rd symp., Boston and 
Bedford, Mass. (A. Cahill, Air Force Cam- 
bridge Research Laboratories, L. G. Han- 
scom Field, Bedford, Mass. 01731) 

21-23. Touch, Heat, and Pain, CIBA 
symp., London, England. (CIBA, 41 Port- 
land PI., London W.I) 

21-25. Propagation Factors in Space 
Communications, symp., Rome, Italy. (Lt. 
Col. E. F. Dukes, Advisory Group for 
Aeronautical Research and Development, 
64 rue de Varenne, Paris 7, France) 

22-24. Practice of Gas Chromatography, 
4th annual mtg., St. Louis, Mo. (N. Bren- 
ner, Perkin-Elmer Corp., Main Ave., 
Norwalk, Conn.) 
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nique Op. almologique, Universite de 
Liege, 66 blvd. de la Constitution, Liege) 

22-25. British Assoc. for Cancer Re- 
search, annual, Dublin, Ireland. (J. G. 
Bennerre, Courtauld Inst., Middlesex 
Hospital, London W.1, England) 

22-26. Palaontologische Gesellschaft, 
mtg., Zurich, Switzerland. (E. Kuhn- 
Schnyder, Palaontologisches Institut d. 
Univ. Zurich, Kiinstlergasse 16, 8006, 
Zurich) 

22-28. Radiology, 11th intern. congr., 
Rome, Italy. (Secretariat, Via Reno 21, 
Rome) 

23-25. French Medical Congr., Paris, 
France. (M. Bricaire, 40 rue Scheffer, 
Paris 16) 

23-25. Society of the Plastics Industry, 

22-24. Canadian High Polymer Forum, 
13th, Ottawa, Ont. (D. M. Wiles, Div. of 
Applied Chemistry, National Research 
Council, Ottawa) 

22-24. Military Electronics, conf. (MIL- 
E-CON 9), Washington, D.C. (L. H. King, 
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Austria. (Ostrian Mycology Soc., Postfach 
200, Vienna 1) 

23-28. Electronics and Vacuum Physics, 
3rd Czechoslovak conf., Prague, Czecho- 
slovakia. (Organizing Committee, Ke Kar- 
lovu 5, Dept. of Electronics and Vacuum 
Physics, Prague 2) 

24-25. Communications, 13th conf., 
Cedar Rapids, Iowa. (Inst. of Electrical 
and Electronics Engineers, Box A, Lenox 
Hill Station, New York 21) 

25-30. International Soc. of Nephrol- 
ogy, 3rd intern. congr., Washington, D.C. 
(Secretariat, 9650 Wisconsin Ave., Wash- 
ington, D.C. 20014) 

26-29. American Inst. of Chemical En- 
gineers, 57th natl., Minneapolis, Minn. 
(AIChE, 345 E. 47 St., New York 10017) 

27. Society for Pediatric Radiology, 
Washington, D.C. (J. L. Gwinn, Children's 
Hospital, 4614 Sunset Blvd., Los Angeles, 
Calif.) 

27-29. Chemistry of the Solvent Ex- 
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England. (F. K. Pyne, B. 329, Harwell) 
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1:^" PRESSURE . 
~?TRANSDUCER ;' 

KIT 
features 

RANGES OF 
?1, ?5, ?25, ?100 
and +500 psi, Gage 
or Differential 

* Provides multirange capability 
with interchangeable diaphragms... 
cuts inventory costs. 

* 1% Reading Accuracy, 1-500 psi. 
* Accepts corrosive liquids and gases, 
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* Withstands Overpressure of 200 psi or 

200% of range, whichever is greater... 
2,000 psi max. line pressure. 

Write for complete PACE catalog. 
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All cabinets are -manufactured of 
welded and polished stainless steel 
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For 

DNP-AMINO ACIDS 
Call Sigma 

Sigma is Known the World over for giving remarkable 
fast service-except sometimes- 

For Example: For years we have been quarreling with our 
suppliers of DNP-Amino Acids. Sometimes you have been kept 
waiting for deliveries. Perhaps you even cancelled your order 
"because you could get prompt service elsewhere." While we 
regret the inconvenience our default caused, we are proud of 
the reason-and know it is the way most scientists prefer to 
have it. Possibly we were getting our DNP's from the same 
laboratory that supplied other dealers. Most other dealers re- 
package and ship promptly. Sigma does not. Sigma carefully 
assays each lot; Sigma studies the literature for suitable criteria. 
So far, we have not been able to accept a large percentage of 
the lots received! Either they were not authentic or were of 
questionable purity. Some items have been rejected 3 times con- 
secutively. In the meantime you wait-or go elsewhere. Yes, this 
is a peculiar business. All too frequently a researcher puts 
speed ahead of authenticity. We are criticized for trying to 
safeguard his work. To these gentlemen, all we can say is 
"Sorry-Can't Supply." 
We are still not "out of the woods," but 
We are now producing some DNP's in our own laboratory. 
We are developing more dependable suppliers for the others. 
We are building more adequate inventories of assayed lots. 
And even more amazingly-we are drastically Reducing Prices:- 

Now ALL DNP-AMINO ACIDS 
(Formerly $40.00/gram) 

1 gram-$21.00 

500 mg-$12.00 
Kit No. DNP-6 
100 mg of each of 
the six following-$24.00 
N-DN P-DL-a-Amino-n-Butyric 

Acid 
N-DNP-7-Amino Butyric Acid 
N-DNP-e-Amino-Caproic Acid 
N-DNP-a-Amino Caprylic Acid 
N-DNP-DL-a-Amino Isobutyric 

Acid 
N-DN P-DL-Norleucine 
Kit No. DNP-12 
100 mg of each of 
the twelve following-$48.00 
N-DNP-8-Alanine 
N-DNP-L-Arginine HC1 
N-DNP-L-Cysteic Acid, Sodium 
N,S-di-DN P-L-Cysteine 
N,N'-di-DNP-L-Histidine 
N-DN P-DL-Methionine 
N-DNP-DL-Methionine Sulfone 
A-N-DNP-L-Ornithine 
N,N'-di-DNP-L-Ornithine 
N-DNP-Sarcosine 
N,O-di-DN P-L-Tyrosine 
mono-O-DN P-Tyrosine 

100 mg-$4.00 

Kit No. DNP-18 
100 mg of each of the 
eighteen following-$72.00 
N-DN-L-Alanine 
N-DN P-L-'Asparagine 
N-DNP-L-Aspartic Acid 
N,N'-di-DNP-L-Cystine 
N-DNP-DL-Glutamic Acid 
N-DN P-L-Glutamine 
N-DNP-Glycine 
N-DNP-L-Isoleucine 
N-DN P-L-Leucine 
N,N'-di-DNP-L-Lysine 
N-DNP-e-L-Lysine HC1 
N-DNP-DL-Methionine 

Sulfoxide 
N-DN P-L-Phenylalanine 
N-DNP-L-Proline 
N-DNP-L-Serine 
N-DNP-L-Threonine 
N-DN P-L-Tryptophan 
N-DNP-L-Valine 

ORDER DIRECT TELEPHONE COLLECT 
from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 

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

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

The Research Laboratories of 

3 i1 D AL C H E M I C A L C O M PANY 

3500 DE KALB ST. * ST. LOUIS 18, MO. * U.S.A. 
6 6~~~11MIAIIMMIM 

Distributed in the United Kingdom through 
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 

Phone RENown 5823 (Reverse Charges) 
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Model 8530 

What Makes This 
Refrigerator Safe? 
* Is it sealed? Yes? -- 

* Can you store volatile materials? Yes! 
* Is it available in a choice of sizes? 

Yes, Bench, Undercounter or Floor models! 
* Can you get immediate delivery? Yes! 

Write for complete literature today . . 

Hydor Therme Corp. 
7166 Airport Highway-Pennsauken, New Jersey 

Harvard Apparatus Co., Inc. offers a 
great number of pumps for physiological 

research. These units are designed 
to transfer with high accuracy various 
quantities of liquids, semiliquids and 
gasses in a wide range of laboratory 

applications. All pumps are 
built with the same fine 

workmanship and materials 
that have characterized 

the Company's apparatus 
for over sixty years. 

TYPES OF P 
Single, dual, 

infusion-w 
High capacil 
Portable inf 
Lambda pum 
Peristaltic 
Respiration 

UMPS TYPES OF DRIVE & CONTROL 
multiple syringe Synchronous fixed-speed 

/ithdrawal Synchronous multi-speed 
ty infusion-withdrawal Variable-speed 
Fusion-withdrawal Variable-phase 
p systems Battery & timer 

Modulated control 
Servo control 

Write for Complete Pumps Catalog 
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Klett Summerson 

Photoelectric Colorimeter 

No. 800-3 

Test Tube 
Model 

KLETT COLONY MARKER and TALLY 

This instrument takes 
the drudgery and er- 
ror out of the count- 

ing of bacterial colo- 
nies. 

/e MANUFACTURING CO., INC., 
:179 East 87th Street, New York, 28, N.Y. 
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Urology, 47, boul. des Invalides, Paris 7) 
28. Society of Austrian Chemists, gen- 

eral assembly, Graz, Austria. (The Society, 
Eschenbachgasse 9, Vienna 1) 

28-29. Electric Heating, 7th biennial 
conf., Cleveland, Ohio. (A. F. Leatherman, 
Battelle Memorial Inst., 505 King Ave., 
Columbus, Ohio 43201) 

28-30. German Soc. for Documentation, 
17th annual, Constance, Germany. (The 
Society, Schubertstr. 1, Frankfurt am Main, 
Germany) 

28-30. Physics and Nondestructive Test- 
ing, symp., Dayton, Ohio. (D. W. J. Mc- 
Gonnagle, IIT Research Inst., 10 W. 35 
St., Chicago, Ill. 60616) 

28-30. Industrial and Commercial 
Power Systems, conf., Buffalo, N.Y. (J. A. 
Hart, Allison Div., General Motors Corp., 
Box 894, Indianapolis 6, Ind.) 

28-1. Experimental Mechanics, 2nd in- 
tern. congr., Washington, D.C. (J. L. 
Jones, Soc. for Experimental Stress Anal- 
ysis, 21 Bridge Sq., Westport, Conn. 06880) 

28-1. Society for Experimental Stress 
Analysis, Washington, D.C. (B. E. Rossi, 
21 Bridge Sq., Westport, Conn.) 

28-1. Inhaled Particles and Vapors, 
Cambridge, England. (J. S. McLintock, 
Medical Service, Natl. Coal Board, Hobart 
House, Grosvenor PI., London S.W. 1) 

28-1. Medical Electronics, European 
symp., Brighton, England. (J. Pearce, 4 
Mill St., London W.1) 

28-2. Hyperpure Materials in Science 
and Technology, Inst. for Applied Physics 
of Hyperpure Materials, Dresden, Ger- 
many. (The Institute, Dresden A 20, Win- 
terbergstr. 28, East Germany) 

29-1. German Soc. for Aviation and 
Space Medicine, intern. congr., Munich, 
Germany. (H. von Diringshofen, German 
Soc. for Aviation and Space Medicine, 
Silcherstr. 6, Munich 13) 

29-1. Analytical Chemistry, symp., 
Graz, Austria. (Prof. Gutmann, Austrian 
Assoc. for Microchemistry and Analytical 
Chemistry, Eschenbachgasse 9, Vienna 1) 

29-1. European Atomic Forum, 2nd 
congr., Frankfurt am Main, Germany. 
(European Atomic Energy Forum, 26, rue 
de Clichy, Paris 9) 

29-1. American Vacuum Soc., 12th an- 
nual symp., New York, N.Y. (R. L. Jepsen, 
Varian Associates, 611 Hansen Way, Palo 
Alto, Calif.) 

October 

1-3. French-Language Assoc. of Scien- 
tific Psychology, 10th study sessions, Mar- 
seilles, France. (P. Fraisse, The Associa- 
tion, Inst. de Psychologie, 28, rue Serpente, 
Paris 6e) 

1-11. International Scientific Film Assoc., 
19th annual congr., Bucharest, Rumania. 
(ISFA, 38, avenue des Termes, Paris 17e, 
France) 

2. Association of Clinical Biochemists, 
annual, London, England. (D. W. Moss, 
Postgraduate Medical School, Ducane 
Rd., London, W. 12) 

3-5. Refractory Metals, 4th symp., 
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annual, London, England. (D. W. Moss, 
Postgraduate Medical School, Ducane 
Rd., London, W. 12) 

3-5. Refractory Metals, 4th symp., 
French Lick, Ind. (J. Maltz, Materials 
Research Div., NASA, 600 Independence 
Ave., SW, Washington, D.C. 20546) 

3-7. American Phytopathological Soc., 
Miami Beach, Fla. (J. R. Shay, Dept. of 
Botany and Plant Pathology, Purdue 
Univ., Lafayette, Ind.) 
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3-8. Clinical Pathology, 6th intern. 
congr., Rome, Italy. (B. L. Della Vida, 
Via de'Penitenzieri 13, Rome) 

3-9. Water Desalination, 1st intern. 
symp., Washington, D.C. (Atomic Indus- 
trial Forum, 850 Third Ave., New York 
10022) 

4-5. Enzyme Regulation, 4th intern. 
symp., Indiana Univ., Indianapolis. (G. 
Weber, Indiana Univ. School of Medicine, 
Indianapolis 46207) 

4-5. Physical Metallurgy of Refractory 
Metals, conf., American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, 
French Lick, Ind. (AIME, 345 E. 47 St., 
New York 10017) 

4-6. Electronics, Canadian conf., To- 
ronto, Ont. (W. M. Lower, 1819 Yonge 
St., Toronto) 

4-6. Industrial Organic Analysis, Ana- 
lytical Chemistry Div., Chemical Inst. of 
Canada, Sarnia, Ont. (R. M. Small, Re- 
search Dept., Polymer Corp, Sarnia) 

4-6. International Scientific Radio Un- 
ion/Inst. of Electrical and Electronics 
Engineers, fall meeting, Dartmouth Col- 
lege, Hanover, N.H. (IEEE, Box A, Lenox 
Hill Station, New York, N.Y.) 

4-7. Instrument-Automation Conf., Los 
Angeles, Calif. (E. M. Grabbe, Instrument 
Soc. of America, 530 William Penn PI., 
Pittsburgh, Pa. 15219) 

4-7. Otorhinolaryngology, 62nd French 
congr., Paris, France. (H. Guillon, 6, ave- 
nue Mac-Mahon, Paris 16e) 

4-7. Research Equipment, exhibit and 
instrument symp., 15th annual, Bethesda, 
Md. (J. B. Davis, Natl. Institutes of 
Health, Bethesda, Md. 20014) 

4-7. International Committee for Social 
Sciences Documentation, annual plenary 
assembly, Budapest, Hungary. (J. Meyriat, 
27, rue St. Guillaume, Paris 7) 

4-8. Aeronautic and Space Engineer- 
ing, Soc. of Automotive Engineers, Los 
Angeles, Calif. (C. C. King, SAE Western 
Branch, 999 North Sepulveda Blvd., El 
Segundo, Calif. 90245) 

4-8. Ciba Foundation Clinical Research 
Guest Conf., London, England. (Ciba, 41 
Portland PI., London W.1) 

4-10. Physicists, conf., Frankfurt am 
Main, Germany. (G. Schubert, Inst. fur 
Theoretische Physik, Universitiit, Mainz, 
Germany) 

4-13. International Council for the 
Exploration of the Sea, 53rd annual meet- 
ing, Rome, Italy. (The Council, Charlot- 
tenlund Slot, Charlottenlund, Denmark) 

4-13. Commonwealth Medical Conf., 
Edinburgh, Scotland. (Mrs. J. Hotchkiss, 
Ministry of Overseas Development, Stag 
Place, London, S.W. 1, England) 

5-7. Industrial and Commercial Power 
Systems, conf., Buffalo, N.Y. (T. 0. Zittel, 
Bethlehem Steel Co., 3555 Lake Shore 
Rd., Buffalo 14219) 

5-8. International Committee of Weights 
and Measures, session, Sevres, France. 
(Intern. Bureau of Weights and Measures, 
Pavillon de Breteuil, Sevres, Sein-et-Oise, 
France) 
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Pittsburgh, Pa. 15219) 

4-7. Otorhinolaryngology, 62nd French 
congr., Paris, France. (H. Guillon, 6, ave- 
nue Mac-Mahon, Paris 16e) 

4-7. Research Equipment, exhibit and 
instrument symp., 15th annual, Bethesda, 
Md. (J. B. Davis, Natl. Institutes of 
Health, Bethesda, Md. 20014) 

4-7. International Committee for Social 
Sciences Documentation, annual plenary 
assembly, Budapest, Hungary. (J. Meyriat, 
27, rue St. Guillaume, Paris 7) 

4-8. Aeronautic and Space Engineer- 
ing, Soc. of Automotive Engineers, Los 
Angeles, Calif. (C. C. King, SAE Western 
Branch, 999 North Sepulveda Blvd., El 
Segundo, Calif. 90245) 

4-8. Ciba Foundation Clinical Research 
Guest Conf., London, England. (Ciba, 41 
Portland PI., London W.1) 

4-10. Physicists, conf., Frankfurt am 
Main, Germany. (G. Schubert, Inst. fur 
Theoretische Physik, Universitiit, Mainz, 
Germany) 

4-13. International Council for the 
Exploration of the Sea, 53rd annual meet- 
ing, Rome, Italy. (The Council, Charlot- 
tenlund Slot, Charlottenlund, Denmark) 

4-13. Commonwealth Medical Conf., 
Edinburgh, Scotland. (Mrs. J. Hotchkiss, 
Ministry of Overseas Development, Stag 
Place, London, S.W. 1, England) 

5-7. Industrial and Commercial Power 
Systems, conf., Buffalo, N.Y. (T. 0. Zittel, 
Bethlehem Steel Co., 3555 Lake Shore 
Rd., Buffalo 14219) 

5-8. International Committee of Weights 
and Measures, session, Sevres, France. 
(Intern. Bureau of Weights and Measures, 
Pavillon de Breteuil, Sevres, Sein-et-Oise, 
France) 

5-9. Infectious Pathology, 4th intern. 
congr., Freiburg im Breisgau, Germany. 
(G. Mossner, Hugerterstr. 55, Freiburg 
im Breisgau) 

5-9. Tuberculosis, 18th intern. conf., 
Munich, Germany. (Intern. Union Against 
Tuberculosis, 15, rue Pomereu, Paris 16e, 
France) 
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im Breisgau) 
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5 5x 103 
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3 3x 103 
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tSupplied in flame-sealed glass ampoules. 
Volume accuracy within -0.5%. Stated 
activity within -3% of true value. Individ- 
ual certificate supplied with each standard. 
On it are listed volume; specific activity; 
and date, hour, and method of calibration 
for that standard. 

*Samples of each production run master 
solution are assayed by the National 
Bureau of Standards. 

*Requires AEC license to purchase. 
**Scheduled short-lived standard. 

Detailed information about each of 
these solution standards, including the 
availability of the short-lived standards, 
is available on request. Please write, 
or call 312 827-4456 collect. 
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STIRS 

and/or 

HEATS 
* BEST SLOW SPEED STIRRING CONTROL 

-strong magnetic coupling stays lock- 
ed in with stirring bar, no "jitter- 
bugging", maintains speeds. 

* HEATS from near ambient to 700 ?F 
with cast aluminum 7" x 7" top. 

* STIRS GENTLY OR churns STRONGLY 
even in heavy liquids. 

* EMBEDDED HEATING ELEMENT is sup- 
ported by refractory, heats evenly. 

* STRONG, PERFORATED STAINLESS 
STEEL CASE thoroughly ventilates motor 
and controls, stays attractive. 

* PRECISE CONTROL-choose any heat or 
speed separately or combined and it 
will hold. 

Price with 2 Teflon Stirring Bars $84.50 

N 
W !f I 40-Page complete line N Cy n gcatalog of heat/light/ 

motion items: furnaces, 
controllers, hot plates, 
magnetic stirrers, Stir- 

^^^ll^^^l^ Plates, constant temp. 
apparatus, Dri-Baths, 
culture incubators, PBI 
Apparatus, lab lights, 
meters. 

Write now 
for F R E E copy 
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6-8. Dynamics of Fluids and Plasmas, 
symp., Univ. of Maryland, College Park. 
(S. I. Pai, Inst. for Fluid Dynamics and 
Applied Mathematics, Univ. of Maryland, 
College Park 20742) 

6-8. Optical Soc. of America, annual 
meeting, Philadelphia, Pa. (M. E. Warga, 
OSA, 1155 16th St., NW, Washington, 
D.C. 20036) 

6-8. Royal Inst. of Public Health and 
Hygiene, annual conf., Weymouth, Eng- 
land. (Secretary, RIPHH, 28 Portland 
Place, London, W.1, England) 

6-10. Wood and Organisms, intern. 
symp., Berlin, Germany. (German Soc. 
for Wood Research, Danneckerstr. 37, 
Stuttgart S, Germany) 

7-9. Seismological Soc. of America, 
eastern sec. 37th annual, Lamont Geolog- 
ical Observatory, Palisades, N.Y. (J. Dor- 
man, Lamont Geological Observatory, 
Palisades 10964) 

8-9. Atlantic Coastal Plain Geological 
Assoc., field trip, South Carolina. (D. J. 
Colquhoun, Dept. of Geology, Univ. of 
South Carolina, Columbia) 

8-9. Association of Midwestern College 
Biology Teachers, 9th annual conf., 
Northern Illinois Univ., DeKalb) 

8-9. Indiana Acad. of Science, fall 
meeting, Notre Dame. (C. F. Dineen, St. 
Mary's College, Notre Dame) 

9. Paleontological Research Inst., Ith- 
aca, N.Y. (K. V. W. Palmer, Paleontolog- 
ical Research Inst., 109 Dearborn PI., 
Ithaca) 

9-10. Gastroenterology, French conf., 
Paris, France. (R. Biguie, 79, Boulevard 
Malesherbes, Paris 8") 

9-13. American Soc. of Clinical Hyp- 
nosis, Chicago, 111. (F. D. Nowlin, ASCH, 
800 Washington Ave., SE, Minneapolis, 
Minn. 55414) 

9-17. Electrical, Electronics, and Me- 
chanical Engineering, first Pan American 
congr., Mexico, D.F. (Inst. of Electrical 
and Electronics Engineers, Box A, Lenox 
Hill Station, New York 10021) 

10-14. Water Pollution Control Fed., 
38th annual, Atlantic City, N.J. (R. E. 
Fuhrman, 4435 Wisconsin Ave., NW, 
Washington, D.C. 20016) 

10-15. International Federation for 
Documentation, congr., Washington, D.C. 
(Secretariat, FID, 9650 Wisconsin Ave., 
Washington 20014) 

10-15. Electrochemical Soc., meeting, 
Buffalo, N.Y. (Executive Secretary, ES, 30 
E. 42 St., New York 10017) 

10-15. Endocrinology, 6th Pan Amer- 
ican conf., Mexico, D.F. (G. Gual, Inst. 
Nacional de la Nutricion, Dr. Jimenez 
No. 261, Mexico 7) 

10-16. American Documentation Inst., 
Washington, D.C. (J. E. Bryan, 2000 P 
St., NW, Washington, D.C. 20036) 

10-17. Bronchoesophagology, 1st Latin 
American congr., Rio de Janeiro, Brazil. 
(F. Aprigliano, Rua Alcindo Guanabara, 
24, Sob-Loja 206, Rio de Janeiro) 

10-17. Otorhinolaryngology, 14th Bra- 
zilian congr., Rio de Janeiro, Brazil. (W. 
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10-16. American Documentation Inst., 
Washington, D.C. (J. E. Bryan, 2000 P 
St., NW, Washington, D.C. 20036) 

10-17. Bronchoesophagology, 1st Latin 
American congr., Rio de Janeiro, Brazil. 
(F. Aprigliano, Rua Alcindo Guanabara, 
24, Sob-Loja 206, Rio de Janeiro) 

10-17. Otorhinolaryngology, 14th Bra- 
zilian congr., Rio de Janeiro, Brazil. (W. 
Benevides, Rua Alcindo Guanabara, 24, 
Sob-Loja 206, Rio de Janeiro) 

10-17. Plastic Surgery, 10th Latin 
American congr., Buenos Aires, Argen- 
tina. (J. Norberto Spera, Riglos 624, 
Buenos Aires) 

11-13. Color Centers in Alkali Halides, 
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symp., Univ. of Illinois, Urbana. (D. W. 
Compton, Dept. of Physics, Univ. of 
Illinois, Urbana) 

11-13. Communications, 11lth natl. 
symp., Utica, N.Y. (G. E. Brunette, Com- 
munications Div. (EMCT) Rome Air De- 
velopment Center, Griffiss AFB, New 
York 13442) 

11-13. Metabolic Roles of Lipids, 
symp., Cincinnati, Ohio. (C. H. Hauber, 
American Oil Chemists' Soc., 35 East 
Wacker Dr., Chicago 1, Ill.) 

11-13. Manned Spaceflight, 4th meet- 
ing, St. Louis, Mo. (J. F. Yardley, McDon- 
nell Aircraft Corp., P.O. Box 516, St. 
Louis) 

11-13. National Acad. of Sciences, fall 
meeting, Univ. of Washington, Seattle. 
(H. Neurath, Dept. of Biochemistry, Univ. 
of Washington, Seattle 98105) 

11-13. American Record Management 
Assoc., 10th annual conf., Minneapolis, 
Minn. (L. Loveless, Office Services, Honey- 
well, Inc., 2701 Fourth Ave., S, Minneapo- 
lis 55408) 

11-14. Association of Official Agri. 
cultural Chemists, 79th annual, Washing- 
ton, D.C. (L. G. Ensminger, AOAC, Box 
540, Benjamin Franklin Station, Wash- 
ington 20044) 

11-14. American Oil Chemists' Soc., fall 
meeting, Cincinnati, Ohio. (AOCS, 35 E. 
Wacker Dr., Chicago, Ill. 60600) 

11-15. Fall Metallurgy Days, Paris, 
France. (Soc. Francaise de Metallurgie, 
25 rue de Clichy, Paris 9() 

11-16. Stomatology, 19th French congr., 
Paris. (R. Cayron, 99, rue de Courcelles, 
Paris 17-) 

11-23. International Organization for 
Standardization, Milan, Italy. (Soc. of Mo- 
tion Picture and Television Engineers, 9 
E. 41 St., New York 10017) 

12-13. Cardio-Renal Consequences of 
Sustained Hypertension, seminar, Phila- 
delphia, Pa. (Miss S. Rosen, Symposium 
Office, Hahnemann Medical College and 
Hospital, 230 N. Broad St., Philadelphia 
19102) 

12-14. Analytical Chemistry in Nuclear 
Technology, 9th conf., Gatlinburg, Tenn. 
(C. D. Susano, Oak Ridge Natl. Labor- 
atory, P.O. Box X, Oak Ridge, Tenn. 
37831) 

12-16. Communications, 13th intern. 
congr., Genoa, Italy. (Inst. for Intern. 
Communications, Viale Brigate Partigiane, 
18, Genoa) 

13. Medical Physics, seminar, New 
York, N.Y. (American Inst. of Physics, 
335 E. 45 St., New York 10017) 

13. Animal Nutrition Research Council, 
26th annual, Washington, D.C. (J. C. 
Fritz, 12314 Madeley Lane, Bowie, Md. 
20715) 

13-15. Detonation, 4th symp., White 
Oak, Silver Spring, Md. (S. J. Jacobs, 
U.S. Naval Ordnance Laboratory, White 
Oak, Silver Spring 20910) 

13-15. American Assoc. of Petroleum 
Geologists, mid-continent regional meet- 
ing, Tulsa, Okla. (E. W. Ellsworth, AAPG, 
Box 979, Tulsa 74101) 
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of Maryland, College Park. (R. H. Nagel, 
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10 SEPTEMBER 1965 

13-16. Tau Beta Pi Assoc., Inc., Univ. 
of Maryland, College Park. (R. H. Nagel, 
508 Dougherty Engineering Bldg., Univ. 
of Tennessee, Knoxville) 

13-17. Soil Biology, first Latin Ameri- 
can colloquium, Bahia Blanca, Argentina. 
10 SEPTEMBER 1965 

See CARY instruments and accessories at FASEB Conference, Atlantic City, April 10-14. Data File E41 

! 

a _ ___ _ _ - I 

- i i1 wa 
i z x , __ X r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

See CARY instruments and accessories at FASEB Conference, Atlantic City, April 10-14. Data File E41 

! 

a _ ___ _ _ - I 

- i i1 wa 
i z x , __ X r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

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



Looking for your Best Buy Looking for your Best Buy 
in Life Insurance? in Life Insurance? 

tiaa announces... 

1 NEW 

tiaa announces... 

1 NEW 

LOWER LOWER 

1^^^'^ ~Life Insurance 

I\ ̂ i1 Rates 

Plus "QUANTITY SAVINGS" DIVIDENDS, which 
reflect the economy of issuing larger policies. For example, 
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A 50,000 POLICY COSTS ONLY 98 A 50,000 POLICY COSTS ONLY 98 
at age 30. Here's how: 
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This is a plan of level premium Term insurance which provides its largest 
amount of protection initially, reducing by schedule each year over a 20- 
year period to recognize decreasing insurance needs. There are several 
other insurance periods, and Home Protection policies are available at all 
ages under 56. 

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university, 
private school, or other nonprofit educational or scientific institution that 
qualifies for TIAA eligibility. 

Send the coupon for the new Life Insurance Guide and a personal illustra- 
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 
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qualifies for TIAA eligibility. 

Send the coupon for the new Life Insurance Guide and a personal illustra- 
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 
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(Organizing Committee, Inst. de Edafolo- 
gia e Hidrologia, Alem 925, Bahia Blanca, 
Argentina) 

13-19. Instrumentation and Automa- 
tion, 3rd intern. congr., Dusseldorf, Ger- 
many. (Nordwestdeutsche Ausstellungs- 
und-Messe-Gesellschaft, Ehrenhof 4, 4000 
Dusseldorf 10) 

14. Association of Vitamin Chemists, 
Chicago, Ill. (D. Olson, Dawe's Labora- 
tories, 4800 S. Richmond St., Chicago) 

14-15. International Federation of Sur- 
gical Colleges, 8th annual, Philadelphia, 
Pa.; 17, Atlantic City, N.J. (K. Cassels, 
Royal College of Surgeons, Lincoln's Inn 
Fields, London W.C.2, England) 

14-16. British Orthopaedic Assoc., fall 
meeting, London, England. (Joint Secre- 
tariat, 47 Lincoln's Inn Fields, London, 
W.C.2) 

15. Southern California Acad. of Sci- 
ence, Los Angeles. (C. Rozaire, Los An- 
geles County Museum, 900 Exposition 
Blvd., Los Angeles 90007) 

15-16. Contributions of Cytogenetics to 
the Determination of Phylogenies, 12th 
symp., Missouri Botanical Garden, St. 
Louis. (H. C. Cutler, Missouri Botanical 
Garden, St. Louis 63110) 

15-16. National Soc. of Professional 
Engineers, 3rd annual conf., Oklahoma 
City, Okla. (NSPE, 2029 K St., NW, 
Washington 20006) 

15-17. American Heart Assoc., Scien- 
tific sessions, Bal Harbour, Fla. (AHA, 44 
E. 23 St., New York 10010) 

16-17. Infectious Diseases Soc. of 
America, Washington, D.C. (E. H. Kass, 
IDS, Boston City Hospital, Boston, Mass. 
02118) 

17-21. Antimicrobial Agents and Chem- 
otherapy, 5th interscience conf./4th intern. 
congr. of chemotherapy, Washington, D.C. 
(R. W. Sarber, American Soc. for Micro- 
biology, 115 Huron View Blvd., Ann 
Arbor, Mich.) 

17-21. Metallurgical Soc. of American 
Inst. of Mining, Metallurgical, and Petro- 
leum Engineers, Detroit, Mich. (AIME, 
345 E. 47 St., New York 10017) 

18. Industrial Pharmacy sect., American 
Pharmaceutical Assoc., 4th annual mid- 
west regional meeting, Chicago, 111. (C. 
Schroeter, Abbott Laboratories, North 
Chicago, Ill.) 

18-19. American Inst. of Aeronautics 
and Astronautics/Canadian Aeronautics 
and Space Inst., Toronto, Ont., Canada. 
(D. L. Raymond, 1290 Sixth Ave., New 
York 10019) 

18-19. Systems Science, conf., Case 
Inst. of Technology, Cleveland, Ohio. 
(Inst. of Electrical and Electronics Engi- 
neers, Box A, Lenox Hill Station, New 
York 10021) 

18-20. Dynamic Stability of Structures, 
intern. conf., Evanston, Ill. (G. Herrmann, 
Technological Inst., Northwestern Univ., 
Evanston 60201) 

18-20. Electromagnetic Radiation in 
Agriculture, intern. conf., Roanoke, Va. 
(D. P. Brown, Niagara Mohawk Power 
Corp., 300 Erie Blvd. W., Syracuse, N.Y. 
13202) 
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$50,000 20-Year Home Protection Policy $50,000 20-Year Home Protection Policy 
Age at Issue 25 /i30 t 35 
Annual Premium (Payable only 16 Years) $134.00 I $159.00 | $206.50 
Cash Dividend End of First Year* 55.50 61.00 70.50 

First Year Net Premium $ 78.50 $ 98.09 $136.00 

*These dividends are based upon the 1965 dividend scale and are, of course, 
not guaranteed. 

Age at Issue 25 /i30 t 35 
Annual Premium (Payable only 16 Years) $134.00 I $159.00 | $206.50 
Cash Dividend End of First Year* 55.50 61.00 70.50 

First Year Net Premium $ 78.50 $ 98.09 $136.00 

*These dividends are based upon the 1965 dividend scale and are, of course, 
not guaranteed. 

i i 



Metallurgy, annual western meeting, Win- 
nipeg, Canada. (CIMM, 906 Drummond 
Bldg., 1117 St. Catherine St. W., Montreal 
2, P.Q., Canada) 

18-20. Nuclear Science, 12th symp., 
San Francisco, Calif. (Inst. of Electrical 
and Electronics Engineers, Box A, Lenox 
Hill Station, New York 10021) 

18-20. Applied Spectroscopy, 12th 
symp., Ottawa, Ont., Canada. (R. V. 
Baker, Aluminum Co. of Canada, Arvida, 
P.Q., Canada) 

18-21. Advances in Gas Chromatog- 
raphy, 3rd intern. symp., Houston, Tex. 
(A. Zlatkis, Dept. of Chemistry, Univ. of 
Houston, Houston) 

18-21. Management Information and 
Data Transfer Systems, American Univ., 
Washington, D.C. (R. I. Cole, Center for 
Technology and Administration, American 
Univ., 2000 G St., NW, Washington, D.C. 
20006) 

18-22. American Soc. of Civil Engi- 
neers, Kansas City, Mo. (W. H. Wisely, 
ASCE, 345 E. 47 St., New York 10017) 

18-22. Society for Nondestructive Test- 
ing, 25th natl. conv., Detroit, Mich. (N. 
H. Cale, Anaconda American Brass Co., 
Research and Technical Center, P.O. Box 
747, Waterbury, Conn.) 

18-22. American Public Health Assoc., 
93rd annual, Chicago, Ill. (APHA, 1790 
Broadway, New York, N.Y.) 

18-22. Radioisotope Instruments in In- 
dustry and Geophysics, Warsaw, Poland. 
(J. H. Kane, Div. of Special Projects, U.S. 
Atomic Energy Commission, Washington, 
D.C.) 

18-22. American Soc. for Metals, natl. 
congr., Detroit, Mich. (A. R. Putnam, 
ASM, Metals Park, Ohio) 

18-22. Application of Radioisotopes in 
Gastroenterology, symp., Lausanne, Switz- 
erland. (A. Vannotti, Clinique Medicale 
Universitaire, H6pital Cantonal, Lausanne) 

18-22. American College of Surgeons, 
annual clinical congr., Atlantic City, N.J. 
(American College of Surgeons, 55 East 
Erie St., Chicago, Ill. 60611) 

19-20. International Rhinologic Soc., 
1st congr., Kyoto, Japan. (H. A. E. van 
Dishoeck, Academisch Ziekenhuis, Leiden, 
Netherlands) 

19-21. Association of Analytical Chem- 
ists, 13th conf., Detroit, Mich. (G. Schenk, 
Dept. of Chemistry, Wayne State Univ., 
Detroit 48202) 

19-21. Cloud Physics and Severe 
Storms, conf., American Meteorological 
Soc., Reno, Nev. (K. C. Spengler, 45 
Beacon St., Boston 8, Mass.) 

19-21. Radio Astronomical and Satellite 
Studies of the Atmosphere, 2nd symp., 
Boston, Mass. (G. A. Cushman, Went- 
worth Inst., 550 Huntington Ave., Boston) 

19-22. Economics of Automatic Data 
Processing, symp., Rome, Italy. (Intern. 
Computation Center, Viale della Civilia 
del Lavoro, 23, P.O.B. 10053, Rome) 

20-21. Airborne Infection, 2nd intern. 

Metallurgy, annual western meeting, Win- 
nipeg, Canada. (CIMM, 906 Drummond 
Bldg., 1117 St. Catherine St. W., Montreal 
2, P.Q., Canada) 

18-20. Nuclear Science, 12th symp., 
San Francisco, Calif. (Inst. of Electrical 
and Electronics Engineers, Box A, Lenox 
Hill Station, New York 10021) 

18-20. Applied Spectroscopy, 12th 
symp., Ottawa, Ont., Canada. (R. V. 
Baker, Aluminum Co. of Canada, Arvida, 
P.Q., Canada) 

18-21. Advances in Gas Chromatog- 
raphy, 3rd intern. symp., Houston, Tex. 
(A. Zlatkis, Dept. of Chemistry, Univ. of 
Houston, Houston) 

18-21. Management Information and 
Data Transfer Systems, American Univ., 
Washington, D.C. (R. I. Cole, Center for 
Technology and Administration, American 
Univ., 2000 G St., NW, Washington, D.C. 
20006) 

18-22. American Soc. of Civil Engi- 
neers, Kansas City, Mo. (W. H. Wisely, 
ASCE, 345 E. 47 St., New York 10017) 

18-22. Society for Nondestructive Test- 
ing, 25th natl. conv., Detroit, Mich. (N. 
H. Cale, Anaconda American Brass Co., 
Research and Technical Center, P.O. Box 
747, Waterbury, Conn.) 

18-22. American Public Health Assoc., 
93rd annual, Chicago, Ill. (APHA, 1790 
Broadway, New York, N.Y.) 

18-22. Radioisotope Instruments in In- 
dustry and Geophysics, Warsaw, Poland. 
(J. H. Kane, Div. of Special Projects, U.S. 
Atomic Energy Commission, Washington, 
D.C.) 

18-22. American Soc. for Metals, natl. 
congr., Detroit, Mich. (A. R. Putnam, 
ASM, Metals Park, Ohio) 

18-22. Application of Radioisotopes in 
Gastroenterology, symp., Lausanne, Switz- 
erland. (A. Vannotti, Clinique Medicale 
Universitaire, H6pital Cantonal, Lausanne) 

18-22. American College of Surgeons, 
annual clinical congr., Atlantic City, N.J. 
(American College of Surgeons, 55 East 
Erie St., Chicago, Ill. 60611) 

19-20. International Rhinologic Soc., 
1st congr., Kyoto, Japan. (H. A. E. van 
Dishoeck, Academisch Ziekenhuis, Leiden, 
Netherlands) 

19-21. Association of Analytical Chem- 
ists, 13th conf., Detroit, Mich. (G. Schenk, 
Dept. of Chemistry, Wayne State Univ., 
Detroit 48202) 

19-21. Cloud Physics and Severe 
Storms, conf., American Meteorological 
Soc., Reno, Nev. (K. C. Spengler, 45 
Beacon St., Boston 8, Mass.) 

19-21. Radio Astronomical and Satellite 
Studies of the Atmosphere, 2nd symp., 
Boston, Mass. (G. A. Cushman, Went- 
worth Inst., 550 Huntington Ave., Boston) 

19-22. Economics of Automatic Data 
Processing, symp., Rome, Italy. (Intern. 
Computation Center, Viale della Civilia 
del Lavoro, 23, P.O.B. 10053, Rome) 

20-21. Airborne Infection, 2nd intern. 
symp., Johns Hopkins School of Medicine, 
Baltimore, Md. (E. K. Wolfe, Fort De- 
trick, Frederick, Md. 21701) 

20-21. International Soc. of Audiology, 
2nd congr., Kyoto, Japan. (M. Goto, Dept. 
of Otolaryngology, Kyoto Univ., Shogoin, 
Sakyo-ku, Kyoto) 

20-22. Circuit and System Theory, Al- 
lerton Conf., Univ. of Illinois, Monticello. 
(M. E. Van Valkenburg, Dept. of Elec- 
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Bausch & Lomb Diffraction Gratings are preferred by all major manufacturers 
of spectroscopic instruments as well as astronomers, spectroscopists and other 
scientists. As the world's number one source, we maintain a stock of hundreds 
of different gratings and we can produce thousands of varieties from master 
gratings now on hand. 

Our interferometric control is your assurance of the highest precision stand- 
ards and finest quality gratings available. They are outstanding in their high 
resolving power, low ghosts and high efficiency. 

B&L has specialized in coating both gratings and mirrors with fast fired alu- 
minum plus MgF2 for high reflectance at wavelengths shorter than 1500A in 
the vacuum ultraviolet. Coatinigs of gold or platinum are also available for grat- 
ings for the extreme ultraviolet region. 

Write to Bausch & Lomb, 64221 Bausch Street, Rochester, New York 14602, 
for Catalog D-261. It gives prices, uses, characteristics and details on the 
theory and applications of diffraction gratings. 
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MINIMUM CONTACT-MAXIMUM SAFETY 
with self-sticking 
TIME LABORATORY 
TAP ES a n d LA B E LS 

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

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

glass, metal or plastic. Labels stick 
tight through autoclave (up to 2 5 0 ), 
deep freeze (to -70?), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue. Vinyl Coated- 
available in white or colors. 
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SPORES--FERNS 
MICROSCOPIC ILLUSIONS 

ANALYZED 

Book now available 

580 pages, approx. 1150 
illustrations including 

color plates 

Basic 3-D structure- 
tetrad spore types, 

their paths of development 
Focal levels organized 

for easy reference 
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Parr now offers a completely new calor- 
imeter for measuring heats of combustion 
with greater speed and excellent repeat- 
ability. Time-consuming manual temper- 
ature adjustments formerly required in 
adiabatic calorimetry are eliminated by 
an automatic temperature controller. Ask 
for literature describing the many attrac- 
tive features of this and other Parr ox- 
ygen bomb calorimeters. 

Mention Spec. 1230 

Parr now offers a completely new calor- 
imeter for measuring heats of combustion 
with greater speed and excellent repeat- 
ability. Time-consuming manual temper- 
ature adjustments formerly required in 
adiabatic calorimetry are eliminated by 
an automatic temperature controller. Ask 
for literature describing the many attrac- 
tive features of this and other Parr ox- 
ygen bomb calorimeters. 

Mention Spec. 1230 

trical Engineering, Univ. of Illinois, Ur- 
bana 61803) 

20-22. Design of Experiments, 11th 
conf., Hoboken, N.J. (F. G. Dressel, Army 
Research Office-Durham, Box CM, Duke 
Station, Durham, N.C. 27706) 

20-22. Parenteral Drug Assoc., annual 
conv., New York, N.Y. (PDA, Western 
Saving Fund Bldg., Broad and Chestnut 
St., Philadelphia, Pa. 19107) 

21. New Mexico Acad. of Science, Al- 
buquerque. (K. S. Bergstresser, 739 42nd 
St., Los Alamos, N.M.) 

21-22. Copolymer conf., Ludwigshafen, 
Germany. (Deutsche Bunsen-Gesellschaft 
fur Physikalische Chemie, Varrentrappstr. 
40-42, 6 Frankfurt am Main, Germany) 

21-22. Electrochemical Current Sources, 
symp., Frankfurt am Main, Germany. 
(Gesellschaft Deutscher Chemiker, Post- 
fach 9075, 6 Frankfurt am Main) 

21-23. Microminiaturization in Auto- 
matic Control, symp., Munich, Germany. 
(G. Muller, Siemens & Halske AG, Wer- 
nerwerk fur Messtechnik, Postfach 834, 
Karlsruhe, Germany) 

21-23. Society of Photographic Scien- 
tists and Engineers, symp., Washington, 
D.C. (W. S. Dempsey, Houston Fearless 
Corp., 1413 K St., NW, Washington 
20005) 

22-23. Data Processing in Public Libra- 
ries, conf., Drexel Inst. of Technology, 
Philadelphia, Pa. (M. D. Warrington, 
Graduate School of Library Science, 
Drexel Inst. of Technology, Philadelphia 
19104) 

23-28. American Acad. of Pediatrics, 
annual, Chicago, 11. (R. G. Frazier, AAP, 
1801 Hinman Ave., Evanston, Ill. 60204) 

24-27. Society of American Foresters, 
annual, Detroit, Mich. (Society of Amer- 
ican Foresters, 1010 16th St., NW, Wash- 
ington 20036) 

24-29. Stable Isotopes, 4th symp., 
Leipzig, East Germany. (Inst. fur Stabile 
Isotope, Deutsche Akademie der Wissen- 
schaften, Permoserstr. 15, 705 Leipzig) 

24-30. American College of Gastroen- 
terology, Bal Harbour, Fla. (D. Weiss, 
33 W. 60 St., New York 10023) 

25-27. Chemical Engineering, 15th 
conf., Quebec, Que., Canada. (Chemical 
Inst. of Canada, 48 Rideau St., Ottawa 2, 
Ont.) 

25-27. Functional Organization of the 
Compound Eye, symp., Karolinska Inst., 
Stockholm, Sweden. (W. E. Savely, Air 
Force Office of Scientific Research, Wash- 
ington, D.C. 20333) 

25-27. Electrical Insulation, Natl. Acad. 
of Sciences-Nat. Research Council conf., 
Buck Hill Falls, Pa. (D. W. Thornhill, 
NAS, 2101 Constitution Ave., NW, Wash- 
ington, D.C.) 

25-27. Electronics. natl. conf., Chicago, 
Ill. (R. G. Brown, Dept. of Electrical 
Engineering, Iowa State Univ., Ames 
50010) 

25-27. Nuclear and Engineering Ceram- 
ics, conf., Harwell, England. (G. H. 
Stewart, British Ceramic Soc., Shelton 
House, Shelton, Stoke-on-Trent, England) 

25-27. Society of Rheology, Case Inst. 
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Engineering, Iowa State Univ., Ames 
50010) 

25-27. Nuclear and Engineering Ceram- 
ics, conf., Harwell, England. (G. H. 
Stewart, British Ceramic Soc., Shelton 
House, Shelton, Stoke-on-Trent, England) 

25-27. Society of Rheology, Case Inst. 
of Technology, Cleveland, Ohio. (J. C. 
Miller, Union Carbide Plastics Co., Bound 
Brook, N.J.) 

25-29. Hypotensive Polypeptides, intern. 
symp., Florence, Italy. (E. G. Erd6s, Dept. 
of Pharmacology, Univ. of Oklahoma 
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Ultra high speed 
Monroe DATALOG? 
MC 4000 Printer 
delivers 

6000 lines 

per minute! 
That's 100 lines per second, synchro- 

nous or any speed less than 100 lines 
per second that your application might 
require. The MC 4000 is truly synchro- 
nous or asynchronous. 

A non-impact printer. Completely 
silent. Absolute reliability. 

It's available in a numeric model (15 
characters in each column) or in an 
alphanumeric model (43 to 64 characters 
in each column). Both models are 32 
columns wide and have the same 6000 
lines per minute printing speed. 

Look at these MC 4000 features: Char- 
acter serial input, bit parallel. Data 
transfer time of 50 microseconds (no 
buffers required). Onlytwo moving parts 
-the paper feed stepping motor and the 
fan. Compact: 10>" high, 10y4" wide. 
Rack mount available. All solid state with 
cathode ray tube through fiber optics. 

Any4 line code forthe numeric model; 
any 6 line code for the alphanumeric 
model. Any logic level. 

Price, just $5650forthe numeric, $5850 
for the alphanumeric model. 

Reliable. Silent. Ultra high speed. 
Synchronous or asynchronous. 

And, like all Monroe DATALOG print- 
ers,the MC4000is covered byafullyear's 
warranty with on-site maintenance. 

For additional in formation, specification 
sheets or a demonstration, write or call 
Monroe DATALOG Division of Litton 
Industries, 343 Sansome, San Francisco. 
(415) 397-2813. 
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Medical Center, Oklahoma City 73104) 
26. American Soc. of Safety Engineers, 

annual, Chicago, Ill. (A. C. Blackman, 
ASSE, 5 N. Wabash, Chicago, Ill.) 

26-28. Fluid Amplification, symp., 
Washington, D.C. (J. M. Kirschner, Fluid 
Systems Branch, Harry Diamond Labora- 
tories, Washington 20438) 

26-28. Shock and Vibration, 25th symp., 
New Orleans, La. (Shock and Vibration 
Information Center, Code 4021, U.S. 
Naval Research Laboratory, Washington, 
D.C. 20390) 

26-28. Spacecraft Sterilization Technol- 
ogy, natl. conf., NASA, California Inst. 
of Technology, Pasadena. (L. B. Hall, 
Code SB, NASA, Washington, D.C. 20546) 

26-29. National Soc. for Clean Air, 
32nd annual conf., Eastbourne, England. 
(R. Sharp, The Society, Field House, 
Breams Bldg., London, E.C.4) 

26-30. Immunohistochemistry, symp., 
Nijmegen, Netherlands. (H. von Mayers- 
bach, Faculteit der Geneeskunde, Labora- 
torium voor Cytologie en Histologie, Uni- 
versiteit Van Nijmegen, Nijmegen) 

27-29. Aerospace and Navigational 
Electronics, 12th East Coast conf., Balti- 
more, Md. (B. W. Moss, Mail #383, 
Martin Co., Box 988, Baltimore 21203) 

27-29. American Ceramic Soc., Elec- 
tronics Div., fall meeting, Los Angeles, 
Calif. (R. S. Shelden, 4055 N. High St., 
Columbus 4, Ohio) 

27-29. Electronic Data Processing Sys- 
tems for State and Local Governments, 
2nd natl. conf., New York Univ., New 
York, N.Y. (H. G. Berkman, Graduate 
School of Public Administration, 4 Wash- 
ington Sq. N, New York 10003) 

27-30. Neurological Surgeons, 15th an- 
nual congr., Chicago, Ill. (J. R. Russell, 
1815 N. Capitol Ave., Indianapolis, Ind. 
46202) 

28-29. Educational Records Bureau, 
13th annual conf., New York. (A. E. 
Traxler, Educational Records Bureau, 21 
Audubon Ave., New York 10032) 

28-29. Microwave Acoustics, symp., 
Hanscom Field, Bedford, Mass. (T. G. 
Burnhagen, Air Force Cambridge Research 
Laboratories, Cambridge, Mass.) 

28-30. American Soc. for Aesthetics, 
Washington, D.C. (J. R. Johnson, Cleve- 
land Museum of Art, Cleveland, Ohio 
44106) 

28-4. Psychology as a Theoretical and 
Applied Discipline, seminar, Gujarat 
Univ., Ahmedabad, India. (P. H. Prabhu, 
School of Psychology, Education, and 
Philosophy, Gujarat Univ., Ahmedabad 9) 

29-30. Society for the Scientific Study 
of Religion, annual, New York, N.Y. 
(SSSR, 1200 17th St., NW, Washington, 
D.C. 20036) 

30-31. Bronchoesophagology, 11th in- 
tern. congr., Hakone, Japan. (C. M. Nor- 
ris, 3401 N. Broad St., Philadelphia, Pa. 
19140) 

30-2. American Speech and Hearing 
Assoc., Chicago, Ill. (K. 0. Johnson, 1001 
Connecticut Ave., NW, Washington, D.C.) 

31-4. American Soc. of Agronomy, 57th 
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The Reichert Zetopan is ingen- 
iously designed for maximum 
working comfort and operational 
ease. 
It has built-in illuminating sys- 
tems for transmitted, reflected 
and "mixed" light, and offers 
unlimited versatility, for investi- 
gating transparent, opaque and 
semi-opaque specimens. 
Outstanding features are: 

Contrast Fluorescence Micros- 
copy * Anoptral & Interference 
Contrast * Polarization Interferom- 
etry * Cinephotomicrography and 
Time Lapse System * Four alter- 
nate Light Sources * Components 
for research in metallography & 
Polarized Light * Photomicrog- 
raphy with 35 mm. and Polaroid 
Land Cameras 

4lKac/er 
Request literature or demonstration 

William J. Hacker & Co., Inc. 
Box 646, W. Caldwell, N. J., (201) 226-8450 
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The oldest name in Transducers The oldest name in Transducers 

There is no more precise or rugged transducer system than that 
which you can build around the Statham Universal Transducing 
Cell. And it is inexpensive, too. 

The Cell itself, which is the heart of the system, costs $150. Add a 
$50 pressure adapter and you are ready to make pressure measure- 
ments in any range from 5 to 5,000 psi with ten interchangeable dia- 
phragms at $20 each. Accuracy? Better than 0.20/o terminal linearity 
and hysteresis. Overload protection? You may be able to wreck the 
diaphragm, but you cannot possibly injure the sensing Cell itself. 

For force measurement loads up to two ounces, use the Trans- 
ducing Cell alone. Adapters for larger loads of 0.5, 1, 2, 5, 10, 20, 
50, or 100 pounds give 0.10/o accuracy for just $75 each. Or for tiny 
loads, use the Micro-Scale accessory ($25), which has three posi- 
tions for 2X, 5X, and 10X mechanical advantage. 

You can get the kind of precision we are talking about only from 
all-DC systems. And so, of course, the Universal Transducing Cell 
is a Statham unbonded strain gage device. Our patented Zero- 
Length principle gives us a husky 16 millivolts per input volt from 
conventional strain gage wire. You cannot damage the Cell by 
mechanical overload. If you burn it out with excessive input voltage, 
it will cost you $15 for our one-day repair service. 

We have a good companion readout box (accuracy 1/2?/0) for just 
$150. It has a battery power supply, a balancing and calibrating 
network, and a precise long-scale meter with taut-band movement. 
There is an output jack for an additional oscilloscope or recorder. 

Soon to be announced are accessories for the measurement of 
strain and of the spherical radii of convex and concave surfaces. 
Your Universal Transducing Cell puts you on our mailing list for 
regular notification every time another new accessory becomes 
available. 

STATHAM INSTRUMENTS, INC. 
12401 W. Olympic Blvd., Los Angeles, Calif. 90064 
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NEW BOOKS 

(Continued from page 1225) 

Atomic and Ionic Impact Phenomena on 
Metal Surfaces. Manfred Kaminsky. Aca- 
demic Press, New York; Springer, Berlin, 
1965. 414 pp. Illus. $14.50. 

Boron-Nitrogen Compounds. Kurt Nie- 
denzu and John W. Dawson. Springer, 
Berlin; Academic Press, New York, 1965. 
184 pp. Illus. $6.75. Anorganische und 
Allgemeine Chemie in Einzeldarstellungen, 
vol. 6, edited by Margot Becke-Goehring. 

Chemical Energy. Laurence E. Strong 
and Wilmer J. Stratton. Reinhold, New 
York; Chapman and Hall, London, 1965. 
125 pp. Illus. Paper, $1.95. A volume in 
the Selected Topics in Modern Chemistry 
Series, edited by Harry H. Sisler and 
Calvin A. VanderWerf. 

The Collected Papers of Emil Artin. 
Serge Lang and John T. Tate, Eds. Addi- 
son-Wesley, Reading, Mass., 1965. 566 pp. 
Illus. $13.50. 

Cooling Electronic Equipment. Allan D. 
Kraus. Prentice-Hall, Englewood Cliffs, 
N.J., 1965. 406 pp. Illus. $16. 

Cosmic Rays. Proceedings of the P. N. 
Lebedev Physics Institute. vol. 26. D. V. 
Skobel'tsyn, Ed. Translated from the Rus- 
sian (Moscow, 1964). Consultants Bu- 
reau, New York, 1965. 260 pp. Illus. 
Paper, $27.50. 

Development of Concepts of Physics: 
From the Rationalization of Mechanics to 
the First Theory of Atomic Structure. 
A. B. Arons. Addison-Wesley, Reading, 
Mass., 1965. 992 pp. Illus. $14.75. 

Developments in Applied Spectroscopy. 
vol. 4. Proceedings, 15th Annual Mid- 
America Spectroscopy Symposium (Chica- 
go, Ill.), June 1964. Elwin N. Davis, Ed. 
Plenum Press, New York, 1965. 558 pp. 
Illus. $18.50. Forty-five papers on the fol- 
lowing topics: X-ray spectroscopy (9 pa- 
pers); Infrared and raman spectroscopy 
(8 papers); Ultraviolet and visible spec- 
troscopy (4 papers); Gas chromatography 
(11 papers); NMR spectroscopy (1 pa- 
per); and Emission, flame, and atomic 
absorption spectroscopy (12 papers). 

Diffusion in Body-Centered Cubic 
Metals. Proceedings of a conference (Gat- 
linburg, Tenn.), September 1964. J. A. 
Wheeler, Jr., and F. R. Winslow, Eds. 
American Soc. for Metals, Metals Park, 
Ohio, 1965. 440 pp. Illus. $18. Twenty- 
seven papers. 

The Dynamics of Conduction Electrons. 
A. B. Pippard. Gordon and Breach, New 
York, 1965. 156 pp. Illus. Paper, $1.95; 
cloth, $4.95. Documents on Modern Phys- 
ics Series, edited by Elliott W. Montroll 
and George H. Vineyard. 

Electronic Computers. S. H. Holling- 
dale and G. C. Tootill. Penguin Books, 
Baltimore, 1965. 336 pp. Illus. Paper, 
$1.65. 

Elementary Structural Analysis and De- 
sign: Steel, Timber, and Reinforced Con- 
crete. Linton E. Grinter. Macmillan, New 
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York, ed. 2, 1965. 485 pp. Illus. $9.75. 

Elements of Modern Algebra. Sze-Tsen 
Hu. Holden-Day, San Francisco, 1965. 21 
pp. Illus. $9.85. Holden-Day Series in 
Mathematics, edited by Earl A. Codding- 
ton and Andrew M. Gleason. 
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' 
BOLOGY 

" m 
'1 OSCILLOSCOPE 

^*8 I ~ C_ ~ a*~ *~ SBIO -AMPLIFIER 

STIMULATOR 

COMPACT * ECONOMICAL * VERSATILE 
An oscilloscope, bio-amplifier, and stimulator in a single unit for teaching and research in the life sciences. 

PB-3 SCOPE SPECIFICATIONS 
STIMU- 

Vertical Amplifier | TIME BASE CRT LAT,OR PHYSICAL 
RISE ACCU- SPEED TRIGGERING DIA. PHOSPHER Amplitude DIM. & WT. 

SENSIIVIT TIME MPEDNCE.04 to 100 SENSITIVITY TIME IMPEDANCE RACY 10/L sec. Internal or 5" P7 volt 
100 16" x 18" x 12" 

Oscilloscope Less Oscilloscope cm External (Filters Frequency 45 Ibs. 
OMV to 50~V/CM than 1 Meg-Single End + to Slope, + or - available) t 1000 cps 

Bio-amplifier in 7 /u sec. Bio-amplifier 5% . Duration 
10/v/cm to 20 Megs-Balanced - .04 to 32 ms 
100 mv/cm 10Megs-Single End Catalog Number 7092-680 -Price $725.00 

For 115 VAC 50-60 CYCLES 10 WATTS 

Other oscilloscope models available. For additional information-write for Bulletin PB3-65 

?a[>L? a IP O .[BD a[D'Ouglo 
Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 

rn II I I I , LI ?-LII~. II ??~ 

BAND 
WIDTH 

D.C. to 
50 KC 5 

Yours 
Hyland's new 
Tissue Culture 
It's a must if your laboratory 
specializes in: 
Tissue Culture 
Virology 
Cancer Research 
Cellular Research 
Experimental Biology 
Toxicology 
Genetics 
Space Biology 
Immunology Research 
Virus Vaccines 

Catalog 
It's a must if your work 
requires: 
Serums and Serous Fluids 
Agamma Serums 
Serum Ultrafiltrates 
Balanced Salt Solutions 
Synthetic Media, liquid 
Synthetic Media, powdered 
Embryo Extracts 
Custom Formulations 
Special Blood Fractions 

and Antiserums 

Nows 
is the time to get your complimentary copy 

I by sending this coupon to: 
I Hyland Laboratories 
I P. 0. Box 39672, Los Angeles, Calif. 90039 

Please send me your 1965 Tissue Culture Catalog: 

Name 

Organization or Firm 
I I 
I Street I 

I I 
I City State Zip I 
l I 
&- -- ? ? ?- ?- ?. ?? ? . ? ? ? ? ? - - - - - --?- - - - - - - - - - - - - -- - 
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vol. 1. William M. Mueller, Ed. Gordon 
and Breach, New York, 1965. 439 pp. 
Illus. Paper, $9.50; cloth, $19.50. Eight 
papers: "Intermetallic diffusion" by Da- 
vid Lazarus; "Solid solutions" by Rudolph 
Speiser; "Nucleation processes" by Mi- 
chael B. Bever; "Transformations" by 
Earl C. Roberts; "Metastable phases ob- 
tained by rapid solidification" by Pol Du- 
wez; "Annealing mechanisms in deformed 
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Lattice Defects in Quenched Metals. In- 
ternational Conference (Argonne, Ill.), 
June 1964. R. M. J. Cotterill, M. Doya- 
ma, J. J. Jackson, and M. Meshii, Eds. 
Academic Press, New York, 1965. 829 
pp. Illus. $22. Twenty-eight papers. 

Lectures in Theoretical Physics. vol. 7A, 
Lorentz Group. Lectures delivered at the 
Summer Institute for Theoretical Physics 
(Boulder, Colo.), 1964. Wesley E. Brittin 
and Asim 0. Barut. Univ. of Colorado 
Press, Boulder, 1965. 394 pp. Illus. Paper, 
$6.50. Eighteen papers. 

Lectures on Particles and Field Theory. 
vol. 2. Brandeis Summer Institute in 
Theoretical Physics, 1964. Stanley Deser 
and Kenneth W. Ford, Eds. Prentice-Hall, 
Englewood Cliffs, N.J., 1965. 493 pp. Illus. 
Paper, $5. Five papers: "Quantum elec- 
trodynamics" by K. Johnson; "Spectros- 
copy of the strongly interacting particles" 
by D. Lichtenberg; "Field theory of par- 
ticles" by J. Schwinger; "Quasiparticles 
and perturbation theory" by S. Weinberg; 
and "The quantum theory of massless 
particles" by S. Weinberg. 
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levels because there is no me- 
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1965. 478 pp. Illus. $16.65. Prentice-Hall 
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Bennett. 

Modern Hydrology. Raphael G. Kaz- 
mann. Harper and Row, New York, 1965. 
317 pp. Illus. $10.50. Harper's Geoscience 
Series, edited by Carey Croneis. 

Nuclear Interactions of the Hyperons. 
R. H. Dalitz. Published for the Tata Insti- 
tute of Fundamental Research, Bombay, 
by the Oxford Univ. Press, New York, 
1965. 112 pp. Illus. Paper, $5.05. 

Nuclear Magnetic Resonance in a Flow- 
ing Liquid. Aleksandr Ivanovich Zherno- 
voi and Georgii Dmitrievich Latyshev. 
Translated from the Russian edition (Mos- 
cow, 1965) by C. Nigel Turton and Ta- 
tiana I. Turton. Consultants Bureau, New 
York, 1965. 174 pp. Illus. $22.50. 

Numerical Analysis. I. M. Khabaza. 
Pergamon, New York, 1965. 254 pp. Illus. 
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Science. 

100 Great Problems of Elementary 
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larized luminescence of molecular crys- 
tals" by N. D. Zhevandrov; "Vibrational 
spectra and structure of certain oxides in 
the crystalline and glassy states" by V. P. 
Cheremisinov; and "Calculation of cross 
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by electron impact" by L. A. Vainshtein. 
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The only low-cost ESR with guaranteed sensitivity of lxlOA H 
In analyses of low free-radical concentrations, the JEOL P-10 
has proven its extreme sensitivity- l1x1I 01A H-over 
and over again. It has the highest resolution available-- 
capable of producing the finest splittings . . . essential 
in the study of complex molecular interactions. 

* Compact- single console 
* Multi-purpose sample cavity (dual type) 
* Built-in wavemeter 
* Automatic frequency control 
* Saw-tooth sweep with oscilloscope 
* ESR control available 
* Complete line of attachments 
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we cater to microscopists 

And why not? The Mikros VE-10 Vacuum Evaporator was originally 
designed specifically for use with an electron microscope-our own EM-20. 
Microscopists were the first to recognize its many advanced features- 
features that made it a laboratory favorite right from the start. Pressure- 
programmed valving, for example-fool-proof, error-free, completely auto- 
matic. Fast 3-minute pumpdown to 1 X 10-4 Torr. Exclusive maximum 
conductance electric motor-driven valves. Air-cooled diffusion pump (no 
cooling water required). Motor and mechanical pump mounted on special 
anti-vibration suspension assembly. Compact 16" x 27" cabinet on easy- 
rolling rubber-tired casters. And others. 

Because we make a point of catering to microscopists, we naturally sup- 
ply a complete line of matched accessories including (A) a carbon evapo- 
ration assembly with unique high temperature steel leaf spring advance; 
(B) a special carbon evaporation assembly extension holder adjustable 
for height and direction, allowing evaporation over the center of the rotary 
table; (C) a tungsten filament evaporation kit; (D) rotary feedthrough 
tables; (E) tilting glass specimen tables; plus a variety of feedthroughs- 
all specifically designed to meet the needs of microscopists. 

The price is right, too. You can buy the VE-10, complete with carbon 
and filament evaporation assemblies for electron microscope sample 
preparation for only $2645, f.o.b. Portland, Oregon. Your Varian/Mikros 
sales office has all the detailed information. Or just send for our Catalog 
Sheets C-20, C-60 and C-100. 

Division of 
VARIAN associates 

7634 S. W. CAPITOL HIGHWAY -PORTLAND, OREGON 97219 * PHONE (AC 503} 246-5494 
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Blaisdell (Ginn), New York, 1965. vol. 1, 
355 pp., $2.25; vol. 2, 525 pp., $3. Illus. 
Paper. 

Quantum Electronics and Coherent 
Light. Course 31, International School of 
Physics "Enrico Fermi." C. H. Townes 
and P. A. Miles, Eds. Academic Press, 
New York, 1965. 383 pp. Illus. $16. Twen- 
ty-two papers. 

Radiation Dosimetry. Course 30. Inter- 
national School of Physics "Enrico Fermi." 
G. W. Reed and F. W. Spiers, Eds. Aca- 
demic Press, New York, 1965. 320 pp. 
Illus. $14. Twenty-five papers. 

Radiochemical Survey of the Elements. 
Princinal characteristics and applications 
of the elements and their isotopes. 
M. Haissinsky and J. P. Adloff. Translated 
from the French by Express Translation 
Service. Elsevier, New York, 1965. 187 
pp. Illus. $12. 

Radiochemistry of Rhodium [NAS-NS- 
3008 (rev)]. James C. Armstrong, Jr., and 
Gregory R. Choppin. Natl. Acad. of Sci- 
ences-Natl. Res. Council, Washington, 
D.C., 1965 (available from Clearing- 
house for Federal Scientific and Technical 
Information, U.S. Department of Com- 
merce, Springfield, Va.). 81 pp. Illus. 
Paper, $1. 

Random Processes in Nonlinear Control 
Systems. A. A. Pervozvanskii. Translated 
from the Russian (Moscow, 1962) by 
Scripta Technica. Ivo Herzer, Translation 
Editor. Academic Press, New York, 1965. 
357 pp. Illus. $14. Mathematics in Science 
and Engineering Series, vol. 15, edited by 
R. Bellman. 

Recent Researches in the Fields of 
Hydrosphere, Atmosphere and Nuclear 
Geochemistry. Yasuo Miyake and Tada- 
shiro Koyama, Eds. Maruzen, Tokyo. 
1965. Twenty-five papers; the volume is 
dedicated to Ken Sugawara. 

Research in Molecular Spectroscopy. 
Proceedings, P. N. Lebedev Physics Insti- 
tute, vol. 27. D. V. Skobel'tsyn, Ed. Trans- 
lated from the Russian edition (Moscow, 
1964). Consultants Bureau, New York, 
1965. 211 pp. Illus. Paper, $22.50. 

Reviews of Plasma Physics. vol. 1. 
M. A. Leontovich, Ed. Translated from 
the Russian edition (Moscow, 1963) by 
Herbert Lashinsky. Consultants Bureau, 
New York, 1965. 338 pp. Illus. $12.50. 
Four papers: "Motion of charged particles 
in electromagnetic fields in the drift ap- 
proximation" by D. V. Sivukhin; "Particle 
interactions in a fully ionized plasma" by 
B. A. Trubnikov; "Transport processes in 
a plasma" by S. I. Braginskii; and "Ther- 
modynamics of a plasma" by A. A. 
Vedenov. 

Rock Magnetism. Takesi Nagata. Maru- 
zen, Tokyo; Plenum Press, New York, ed. 
2, 1965. 350 pp. Illus. $9.50. 

Second Symposium on Oil Shale. A 
symposium (Denver, Colo.), April 1965. 
Colorado School of Mines, Golden, 1965. 
206 pp. Illus. Paper, $4. Eleven papers. 
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Harry Parker. Wiley, New York, ed. 3, 
1965. 325 pp. Illus. $7.75. 
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$7.50. A volume in the Physical Inor- 
ganic Chemistry Series, edited by Robert 
A. Plane and Michell J. Sienko. 

Soviet Research in New Semiconductor 
Materials. D. N. Nasledov and N. A. 
Goryunova, Eds. Translated from the 
Russian edition (Kishinev, 1964) by 
A. Tybulewicz. Consultants Bureau, New 
York, 1965. 127 pp. Illus. Paper, $17.50. 
Seventeen papers. 

Spectroscopic Techniques in Organic 
Chemistry. A. J. Baker and T. Cairns. 
Heyden, London, 1965. 91 pp. Illus. Pa- 
per, $3.50. Spectroscopy in Education 
Series, vol. 2. 

Stellar and Solar Magnetic Fields. A 
symposium, International Astronomical 
Union (Rottach-Egern near Munich, Ger- 
many), September 1963. R. Lust, Ed. 
North-Holland, Amsterdam; Interscience 
(Wiley), New York, 1965. 466 pp. Illus. 
$17.50. Fifty-nine papers. 

Studies in Mathematics. vol. 3, Studies 
in Real and Complex Analysis. I. I. 
Hirschman, Jr., Ed. Published by the 
Mathematical Association of America; 
available from Prentice-Hall, Englewood 
Cliffs, N.J., 1965. 221 pp. Illus. $4. 

Sulfonation and Related Reactions. 
Everett E. Gilbert. Interscience (Wiley), 
New York, 1965. 541 pp. Illus. $16.50. 
Interscience Monographs on Chemistry, 
Organic Chemistry Section, edited by 
George A. Olah. 

A Survey of Modern Algebra. Garrett 
Birkhoff and Saunders MacLane. Mac- 
millan, New York, ed. 3, 1965. 447 pp. 
Illus. $8.50. 

Symmetries in Elementary Particle Phys- 
ics. A. Zichichi, Ed. Academic Press, New 
York, 1965. 441 pp. Illus. Paper, 
$7.95; cloth, $12. Nine lectures, five semi- 
nars, and six discussions presented at the 
1964 International School of Physics "Et- 
tore Majorana" (1964) Advanced Study 
Institute, by J. Ashkin, S. M. Berman, 
G. Bernardini, L. C. Biedenharn, M. M. 
Block, N. Cabibbo, R. P. Feynman, 
R. Gatto, P. Kabir, P. Tarjanne, and 
G. Zweig. 

Symmetry Principles at High Energy. 
Coral Gables Conferences, Second Con- 
ference, January 1965. Behram Kursli- 
no[glu, Arnold Perlmutter, and Ismail Sak- 
mar, Eds. Freeman, San Francisco, 1965. 
446 pp. Illus. Paper, $8. 

Tenth Symposium (International) on 
Combustion (Cambridge, England), Au- 
gust 1964. Organized by the Combustion 
Institute. Combustion Inst., Pittsburgh, 
Pa., 1965. 1516 pp. Illus. $35. One hun- 
dred thirty-one papers. 

The Theory of Electron-Atom Colli- 
sions. G. F. Drukarev. Translated from 
the Russian edition (1962) by S. Chomet. 
J. B. Hasted, Translation Ed. Academic 
Press, New York, 1965. 173 pp. Illus. 
$6.50. 

Theory of Random Functions. vol. 1. 
A. Blanc-Lapierre and R. Fortet. Trans- 
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(1953) by J. Gani. Gordon and Breach, 
New York, 1965. 454 pp. Illus. $14.50. 
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mar, Eds. Freeman, San Francisco, 1965. 
446 pp. Illus. Paper, $8. 

Tenth Symposium (International) on 
Combustion (Cambridge, England), Au- 
gust 1964. Organized by the Combustion 
Institute. Combustion Inst., Pittsburgh, 
Pa., 1965. 1516 pp. Illus. $35. One hun- 
dred thirty-one papers. 

The Theory of Electron-Atom Colli- 
sions. G. F. Drukarev. Translated from 
the Russian edition (1962) by S. Chomet. 
J. B. Hasted, Translation Ed. Academic 
Press, New York, 1965. 173 pp. Illus. 
$6.50. 

Theory of Random Functions. vol. 1. 
A. Blanc-Lapierre and R. Fortet. Trans- 
lated from the original French edition 
(1953) by J. Gani. Gordon and Breach, 
New York, 1965. 454 pp. Illus. $14.50. 

Theory of Random Functions: And Its 
Application to Control Problems. V. S. 
Pugachev. Revised translation from sec- 
ond Russian edition (Moscow), with 
amendments incorporated to conform with 
third Russian edition (1962), by 0. M. 
Blunn. N. L. Johnson, Translation Ed. 
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Pergamon, London; Addison-Wesley, 
Reading, Mass., 1965. 851 pp. Illus. $21. 

Thermodynamic and Transport Prop- 
erties of Uranium Dioxide and Related 
Phases. Report of the panel (Vienna), 
March 1964. Charles Holley, Ed. Inter- 
national Atomic Energy Agency, Vienna, 
1965 (order from Natl. Agency for In- 
ternational Publications, New York). 115 
pp. Illus. Paper, $2.50. 

Thermodynamics of Multicomponent 
Systems. Bruce H. Sage. Reinhold, New 
York, 1965. 378 pp. Illus. $18.50. 

Time-Domain Analysis and Design of 
Control Systems. Richard C. Dorf. Addi- 
son-Wesley, Reading, Mass., 1965. 206 
pp. Illus. $8.95. 

Transactions of the Moscow Mathemat- 
ical Society for the Year 1963. Prepared 
jointly by the American Mathematical So- 
ciety and the London Mathematical So- 
ciety. American Mathematical Soc., Prov- 
idence, R.I., 1965. 528 pp. Illus. $5.50. 
English translation of Trudy Moskov- 
skogo Matematiceskogo Obscestva; 12 
papers. 

La Transmission de la Chaleur au 
Cours de la Solidification, du Rechauf- 
fage et de la Trempe de l'Acier. Yves 
Dardel. Editions de la Revue de M6tal- 
lurgie, Paris, 1964. 266 pp. Illus. F. 70. 

Treatise on Analytical Chemistry. vol. 
6, pt. 1, Theory and Practice. Section 
D-3 (continued), Optical Methods of 
Analysis. I. M. Kolthoff and Philip J. 
Elving, Eds. Interscience (Wiley), New 
York, 1965. 923 pp. Illus. $23. The con- 
tributors are N. Bauer, George G. Cocks, 
G. W. Leddicotte, S. Z. Lewin, Lucy B. 
McCrone, Walter C. McCrone, Marvin 
Margoshes, Edward C. Olson, John H. 
Reisner, E. J. Rosenbaum, Bourdon F. 
Scribner, A. Lee Smith, William A. Struck, 
Ralph E. Thiers, and Bert L. Vallee. 

A Treatise on Analytical Dynamics. 
L. A. Pars. Wiley, New York, 1965. 663 
pp. Illus. $27.50. 

Ultrasound in the Production and In- 
spection of Concrete. pt. 1, Prodtuctioln 
Applications (47 pp.) by Yu. E. Kornilo- 
vich and V. I. Belokhvostikova; pt. 2, 
Inspection in Hydraulic Construction (64 
pp.) by A. K. Tret'yakov and A. M. 
Filonidov. Translated from the Russian 
(1964) by James S. Wood. Consultants 
Bureau, New York, 1965. Illus. Paper, 
$7.50 each. 

Ultraviolet Radiation. Lewis R. Koller. 
Wiley, New York, ed. 2, 1965. 320 pp. 
Illus. $12. Wiley Series in Pure and Ap- 
plied Optics; Stanley S. Ballard, Advisory 
Editor. 

Underwater Acoustics Handbook. Ver- 
non M. Albers. Pennsylvania State Univ. 
Press, University Park, ed. 2, 1965. 372 
pp. Illus. $12.50. 

University Physics: Experiment and 
Theory. George D. Freier. Appleton, Cen- 
tury, Crofts (Meredith), New York, 1965. 
613 pp. Illus. $10. 

Vectors. James A. Hummel. Addison- 
Wesley, Reading, Mass., 1965. 124 pp. 
Illus. Paper, $1.95. Addison-Wesley Series 
in Introductory Mathematics. 
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(1963) Elsewhere: 60s.stg. 

BIOLOGICAL EFFECTS OF IONIZING 
RADIATION AT THE MOLECULAR LEVEL 

Proceedings of an IAEA symposium on radia- 
tion in molecular biology held at Brno, Czech- 
oslovakia, in July 1962. 

Contents: Primary physical and chemical ef- 
fects; Effects on the structure of proteins, nu- 
cleic acids and other biologically important 
macromolecules; Effects on biosynthesis of 
macromolecules; Effects on sub-microscopic 
structures; Effects on bacteriophages; Basic 
mechanisms of protective effects. 
461 pp. Price: In Us and Canada: US $9.00 
(1962) Elsewhere: 54s.stg. 

RADIOISOTOPES IN HYDROLOGY 

Proceedings of an IAEA symposium held in 
Tokyo, March 1963. Subjects include water 
tracers, flow and course changes in rivers, flow 
and stratification and age of ground water, 
and silt movement in rivers and harbours. 
459 pp. Price: In US and Canada: US $9.00 
(1963) Elsewhere: 54s.stg. 

INTERNATIONAL DIRECTORY OF ISOTOPES 

(3rd Edition) 
The third edition contains information on some 
stable isotopes and their compounds useful as 
analytical tools and sold or distributed by 
major suppliers of the world, as well as on 
most radioisotopes. 

Contents: General information; abbreviations, 
definitions of terms, arrangement of subject 
matter, safe handling of radioactive materials, 
suppliers of isotopes and labelled compounds, 
irradiation services; Radioisotopes; Stable iso- 
topes; Compounds of selected radioisotopes: 
carbon-14, hydrogen-3 (tritium), iodine-125, 
iodine-131, phosphorus-32, sulphur-35; Com- 
pounds of certain stable isotopes: carbon-13, 
hydrogen-2 (deuterium), nitrogen-15, oxygen- 
18. 
488 pp. Price: In US and Canada: US $9.00 
(1964) Elsewhere: ?2.14.0 

PHYSICS AND MATERIAL PROBLEMS OF 
REACTOR CONTROL RODS 

Proceedings of an IAEA Symposium which took 
place in Vienna, 11-15 November 1963. 

Contents: Theory of control rods; Calculations 
and experiments with control rods; Basic nu- 
clear and technological characteristics of con- 
trol rod materials; Design, fabrication and 
performance of control rods; Engineering as- 
pects of control rod systems; Methods for the 
control of reactivity. 
792 pp. Price: In US and Canada: US $15.00 
(1964) Elsewhere: ?4.10.0 

A catalogue of IAEA publications will be sent 
free on request. 

Order from: 

INTERNATIONAL 
% ATOMIC 

^~ ~ENERGY 
I A E A AGENCY 

Kaerntner Ring 11, Vienna I, Austria 

SITING OF REACTORS AND NUCLEAR 
RESEARCH CENTRES 

Proceedings of an IAEA symposium held in 
Bombay, 11-15 March 1963. 

Contents: Environmental considerations with 
particular reference to atmosphere; Environ- 
mental considerations with particular reference 
to the ground; Containment as it affects site 
selection; Criteria for site selection; Experience 
relating to site selection for nuclear research 
centres; Experience in site selection for power 
reactors. 
511 pp. Price: In US and Canada: US $10.00 
(1963) Elsewhere: 60s.stg. 

BIOLOGICAL EFFECTS OF IONIZING 
RADIATION AT THE MOLECULAR LEVEL 

Proceedings of an IAEA symposium on radia- 
tion in molecular biology held at Brno, Czech- 
oslovakia, in July 1962. 

Contents: Primary physical and chemical ef- 
fects; Effects on the structure of proteins, nu- 
cleic acids and other biologically important 
macromolecules; Effects on biosynthesis of 
macromolecules; Effects on sub-microscopic 
structures; Effects on bacteriophages; Basic 
mechanisms of protective effects. 
461 pp. Price: In Us and Canada: US $9.00 
(1962) Elsewhere: 54s.stg. 

RADIOISOTOPES IN HYDROLOGY 

Proceedings of an IAEA symposium held in 
Tokyo, March 1963. Subjects include water 
tracers, flow and course changes in rivers, flow 
and stratification and age of ground water, 
and silt movement in rivers and harbours. 
459 pp. Price: In US and Canada: US $9.00 
(1963) Elsewhere: 54s.stg. 

INTERNATIONAL DIRECTORY OF ISOTOPES 

(3rd Edition) 
The third edition contains information on some 
stable isotopes and their compounds useful as 
analytical tools and sold or distributed by 
major suppliers of the world, as well as on 
most radioisotopes. 

Contents: General information; abbreviations, 
definitions of terms, arrangement of subject 
matter, safe handling of radioactive materials, 
suppliers of isotopes and labelled compounds, 
irradiation services; Radioisotopes; Stable iso- 
topes; Compounds of selected radioisotopes: 
carbon-14, hydrogen-3 (tritium), iodine-125, 
iodine-131, phosphorus-32, sulphur-35; Com- 
pounds of certain stable isotopes: carbon-13, 
hydrogen-2 (deuterium), nitrogen-15, oxygen- 
18. 
488 pp. Price: In US and Canada: US $9.00 
(1964) Elsewhere: ?2.14.0 

PHYSICS AND MATERIAL PROBLEMS OF 
REACTOR CONTROL RODS 

Proceedings of an IAEA Symposium which took 
place in Vienna, 11-15 November 1963. 

Contents: Theory of control rods; Calculations 
and experiments with control rods; Basic nu- 
clear and technological characteristics of con- 
trol rod materials; Design, fabrication and 
performance of control rods; Engineering as- 
pects of control rod systems; Methods for the 
control of reactivity. 
792 pp. Price: In US and Canada: US $15.00 
(1964) Elsewhere: ?4.10.0 

A catalogue of IAEA publications will be sent 
free on request. 

Order from: 

NATIONAL AGENCY FOR INTERNATIONAL 
PUBLICATIONS, INC. 

317 East 34th Street, New York, N.Y. 10016 
Orders from outside the US should be sent 
direct to the IAEA at Vienna. 

NATIONAL AGENCY FOR INTERNATIONAL 
PUBLICATIONS, INC. 

317 East 34th Street, New York, N.Y. 10016 
Orders from outside the US should be sent 
direct to the IAEA at Vienna. 

SCIENCE, VOL. 149 SCIENCE, VOL. 149 

ROUTINE ROUTINE I I 

k~~~~~oe 180o 
- 

|~~~~UVIl 

z T 

k~~~~~oe 180o 
- 

|~~~~UVIl 

z T 

ateltz 
i 

ateltz 
i 

l l 

I. I. 

1290 1290 



Biological and Medical Sciences 

Advances in Enzymology, and Related 
Subjects of Biochemistry. vol. 27. F. F. 
Nord, Ed. Interscience (Wiley), New York, 
1965. 640 pp. Illus. $17.50. Ten papers: 
"Mechanism of enzyme action-An ap- 
proach through the study of slow reac- 
tions" by Kunio Yagi; "Extrinsic cotton ef- 
fects and the mechanism of enzyme ac- 
tion" by David D. Ulmer and Bert L. 
Vallee; "Contributions of EPR spectros- 
copy to our knowledge of oxidative en- 
zymes" by Helmut Beinert and Graham 
Palmer; "Chemie und biochemie des di- 
sulfidaustausches" by Von L. Lumper and 
H. Zahn; "Enzymology of the nucleus" by 
Guinther Siebert and G. Bennett Hum- 
phrey; "The chemical basis of mutation" 
by L. E. Orgel; "The origin of life and 
the origin of enzymes" by A. I. Oparin; 
"Experimental approaches to the origin of 
life problem" by Howard H. Pattee; "In- 
hibition of folate biosynthesis and func- 
tion as a basis for chemotherapy" by 
George H. Hitchings and James J. Burch- 
all; and "The mechanisms of microbial ox- 
idations of petroleum hydrocarbons" by 
A. C. van der Linden and G. J. E. 
Thijsse. 

The Amino Sugars: The Chemistry and 
Biology of Compounds Containing Amino 
Sugars. vol. 2A, Distribution and Biolog- 
ical Role. Endre A. Balazs and Roger W. 
Jeanloz, Eds. Academic Press, New York, 
1965. 620 pp. Illus. $22. Twenty papers. 

Analgetics. George deStevens, Ed. Aca- 
demic Press, New York, 1965. 489 pp. 
Illus. $17. Medicinal Chemistry Series of 
Monographs, vol. 5, edited by George de- 
Stevens. Seven papers: "The physiology 
and pharmacology of pain and its relief" 
by Charles A. Winter; "Clinical measure- 
ment of pain" by Raymond W. Houde, 
Stanley L. Wallenstein, and William T. 
Beaver; "Morphine and its modifications" 
by Everette L. May and Lewis J. Sargent; 
"Synthetic analgetics with morphine-like 
action" by Robert A. Hardy, Jr. and M. 
Gertrude Howell; "Isoquinoline analget- 
ics" by A. Brossi, H. Besendorf, L. A. 
Pirk, and A. Rheiner, Jr.; "Pyrazole de- 
rivatives" by Walter Krohs; and "General 
synthetics" by George deStevens; there is 
an introduction by Alfred Burger. 

Bioenergetics: The Molecular Basis of 
Biological Energy Transformations. Albert 
L. Lehninger. Benjamin, New York, 1965. 
274 pp. Illus. Paper, $2.95; cloth, $6. Biol- 
ogy Teaching Monograph Series, edited 
by Cyrus Levinthal. 

Biological Effects of Radiation. Daniel 
S. Grosch. Blaisdell (Ginn), New York, 
1965. 307 pp. Illus. Paper, $3.50. A 
Blaisdell Book in the Pure and Applied 
Sciences Series. 

Biology and Information: Elements of 
Biological Thermnodynamics. Karl Sigmun- 
dovich Trincher. Translated from the Rus- 
sian by Edwin S. Spiegelthal. Consultants 
Bureau, New York, 1965. 103 pp. Illus. 
Paper, $17.50. 

Biomedical Electronics. Howard M. 
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. . . your procedures with all-PYREX 
L/I REPIPETS* and Automatic Di- 
lutors*. Using your reagents and your 
bottles, complete your procedures in 
1 / 10 the time with far greater accuracy- 
and without cleanup. Absolute accuracy 
1%, reproducibility 0.1%. Just press 
a plunger to dispense, dilute, transfer and 
mix volumes from microliters to deci- 
liters. 

Handle any reagent safely, hot or cold, 
including volatiles, chlorinated hydrocar- 
bons, concentrated acids and alkalies. 
Integral air filters keep reagents pure. No 

carry-over or cross contamination. No 
lubricants needed. 

lnexpensive-Dilutors $89.50, includ- 
ing micro and macro tips. REPIPETS 
$45. Immediate delivery in 1, 10, 20 
and 50 ml sizes. Write for six-page bro- 
chure which gives complete details and 
specific clinical and chemical procedures. 
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Corrosive fumes or filtrate won't touch the 
Mallinckrodt filter pump. You can even use 
it to pick up spilled acid without harming 
the impervious plastic. 

It's low in cost. Yet it lasts longer and actually 
pulls a better vacuum than metal types 
(-AP of 730MM Hg). 

And there are more advantages: 

* Practically unbreakable. 
* Autoclavable. 
* Connects instantly, fits standard 

laboratory faucet. 
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1965. 397 pp. Illus. $8.95. Thirty papers. 
Bound Water in Biological Integrity. S. 

J. Webb. Thomas, Springfield, Ill., 1965. 
199 pp. Illus. $7.75. 

Cells and Tissues in Culture: Methods, 
Biology, and Physiology. vols. 1 and 2. E. 
N. Willmer, Ed. Academic Press, London, 
1965. vol. 1, 802 pp., 17 papers; vol. 2, 
825 pp., 17 papers. Illus. $25 each. 

Cellular Ultrastructure of Woody 
Plants. Proceedings, Advanced Science 
Seminar (Upper Saranac Lake, N.Y.), 
September 1964. Wilfred A. C6t6, Jr., Ed. 
Syracuse Univ. Press, Syracuse, N.Y., 
1965. 617 pp. Illus. $14. Twenty-nine pa- 
pers. 

Circadian Clocks. Proceedings, Felda- 
fing Summer School, September 1964. 
Juirgen Aschoff, Ed. North-Holland, Am- 
sterdam, 1965. 499 pp. Illus. $15. Forty- 
four papers. 

Comparative Physiology and Pathology 
of the Skin. Arthur J. Rook and G. S. 
Walton, Eds. Davis, Philadelphia, 1965. 
808 pp. Illus. $31. Fifty-five papers on the 
following topics: Comparative dermatol- 
ogy (5 papers); Hair (12 papers); Nutri- 
tional influences on the skin (3 papers); 
Porphyria and light sensitization (5 pa- 
pers); The mast cell (6 papers); Immu- 
nology (13 papers); and Tumours of the 
skin (11 papers). 

Comprehensive Biochemistry. vol. 6, 
Lipids and Amino Acids and Related 
Compounds. Marcel Florkin and Elmerl 
H. Stotz, Eds. Elsevier, New York, 1965. 
339 pp. Illus. $17. Nine papers: "Fatty 
acids, long-chain alcohols, and waxes" by 
James F. Mead, David R. Howton, and 
Judd C. Nevenzel; "Neutral fats and oils" 
by J. A. Lovern; "Phospholipids and gly- 
colipids" by Donald J. Hanahan and Hans 
Brockerhoff; "General chemistry of the 
amino acids" by R. J. F. Nivard and G. 
I. Tesser; "Nitrogeneous bases" by N. van 
Thoai; "Melanins" by J. Harley-Mason; 
"Peptides: Synthetic methods and appli- 
cations" by George W. Anderson; "Cap- 
sular polypeptide" by G. Ivanovics; and 
"Syntheses of -bacterial glutamyl polypep- 
tides" by V. Bruckner. 

Computers in Biomedical Research. vol. 
1. Ralph W. Stacy and Bruce D. Waxman, 
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Deranged Memory. A psychonomic 
study of the amnesic syndrome. George 
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evolution of parasite-arthropod vector sys- 
tems" by P. F. Mattingly; "The evolution 
of parasitic platyhelminths" by J. Llew- 
ellyn; and "Patterns of evolution in para- 
sitic nematodes" by W. G. Inglis. 
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Kiihnelt. Fischer, Jena, East Germany, 
1965. 402 pp. Illus. 

Handbook of Physiology. A critical, 
comprehensive presentation of physiolog- 
ical knowledge and concepts. Section 5, 
Adipose Tissue. Albert E. Renold and 
George F. Cahill, Jr. American Physio- 
logical Soc., Washington, D.C., 1965. 832 
pp. Illus. $28. 

International Conference on Gerontol- 
ogy. A. Balazs, Ed. Akademiai Kiado, 
Budapest, Hungary, 1965. 939 pp. Illus. 
$19.60. One hundred and thirty-three pa- 
pers presented at a conference (Budapest), 
1962. 

Isotopes in Experimental Pharmacology. 
Lloyd J. Roth, Ed. Univ. of Chicago 
Press, Chicago, 1965. 502 pp. Illus. 
$12.50. Thirty-six papers on the follow- 
ing topics: Isotopic labeling of drugs (2 
papers); Activation analysis (2 papers); 
Autoradiography (8 papers); Compart- 
mental analysis and dynamic measure- 
ments (10 papers); Drug biotransforma- 
tion (8 papers); Biochemical pharmacology 
(4 papers); and Deuterium isotope effect: 
Elucidation of pharmacological mech- 
anisms (2 papers). 

Mechanisms of Hormone Action. P. 
Karlson, Ed. Academic Press, New York; 
Thieme, Stuttgart, Germany, 1965. 285 
pp. Illus. $14.50. Twenty-two papers pre- 
sented at a NATO Advanced Study Insti- 
tute. Most of the papers are in English, 
the others in German or French. 

Metabolism of Steroid Hormones. Ralph 
I. Dorfman and Frank Ungar. Academic 
Press, New York, 1965. 726 pp. Illus. $32. 

Methods of Animal Experimentation. 
vol. 1. William I. Gay, Ed. Academic 
Press, New York, 1965. 398 pp. Illus. 
$13.50. Nine papers: "Collection and with- 
drawal of body fluids and infusion tech- 
niques" by Alvin F. Moreland; "Anes- 
thesia and sedation" by Albert Schaffer; 
"Care of animals during surgical experi- 
ments" by Norman Bleicher; "Radiog- 
raphy" by William D. Carlson; "Methods 
of euthanasia and disposal of laboratory 
animals" by Dietrich C. Smith; "Methods 
of parasitic infections: Outline of general 
principles" by Ira Singer; "Methods in 
germfree animal research" by Walter L. 
Newton; "Aerosol challenge of animals" 
by Joseph V. Jemski and G. Briggs Phil- 
lips; and "Principles in drug administra- 
tion" by Geoffrey Woodard. 

Nutrition and Caries-Prevention. vol. 3. 
Synmposia, Swedish Nutrition Foundation 
(Falsterbo), August 1964. Gunnar Blix, 
Ed. Almqvist and Wiksells, Stockholm, 
1965. 130 pp. Illus. Kr. 35. Twelve papers. 

Physiology of Digestion in the Ru- 
minant. Papers presented at a symposium 
(Ames, Iowa), August 1964. R. W. Dough- 
erty, Ed. Butterworth, Washington, D.C., 
1965. 496 pp. Illus. $14.50. Thirty-three 
papers. 

Primate Behavior: Field Studies of 
Monkeys and Apes. Irven De Vore, Ed. 
Holt, Rinehart, and Winston, New York, 
1965. 668 pp. Illus. $10. 
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I N F R A R E D VIEW ER 

For convenient, direct visualization in 
the near-infrared-the DETECTIRSCOPE? 
Model 5500 infrared viewer. Used for 
studies in darkness, direct observation 
of infrared luminescence and lasers, and 

inspection of materials transparent in 
the near-infrared. Response is from 4,000 
to 13,000 A, peaking at 8,500 A. 

The ability of near IR radiation to pene- 
trate many organic and inorganic mate- 
rials gives the DETECTIRSCOPE? numer- 
ous applications in the fields of cytology, 
embryology, paleontology, histology, crys- 
tallography, mineralogy and non-destruc- 
tive testing. Lightweight and portable, 
the DETECTIRSCOPE? is a convenient 
observation tool that may be used any- 
where. 
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September 1965. D. Noble, Ed. Excerpta 
Medica Foundation, Amsterdam, 1965. 
652 pp. Illus. Paper. International Con- 
gress Series, No. 87. 

Progress in Experimental Tumor Re- 
search, vol. 6. F. Homburger, Ed. Hafner, 
New York, 1965. 352 pp. Illus. $22.25. 
Six papers: "The position of oncogenic 
viruses in a classification of viruses based 
on particle morphology" by J. D. Almeida 
and Arthur W. Ham; "Antigenic behaviour 
of lymphoma cell populations in mice as 
revealed by the spleen colony method" 
by Arthur Axelrad; "Effects of anticancer 
drugs on biochemical control mechanisms" 
by J. Frank Henderson; "Some unsolved 
problems in lung cancer etiology" by 
Francis J. C. Roe and Margaret A. Walt- 
ers; "Approaches to the combination 
chemotherapy of transplantable neo- 
plasms" by Alan C. Sartorelli; and 
"Transplantation methods as a tool for de- 
tection of tumor-specific antigens" by Hans 
Olof Sj6gren. 

Recent Progress in Hormone Research. 
vol. 21. Proceedings, 1964 Laurentian 
Hormone Conference (Lake George, 
N.Y.), September 1964. Gregory Pincus, 
Ed. Academic Press, New York, 1965. 
687 pp. Illus. $24. Fourteen papers and 
discussions on the following topics: Recent 
advances in thyroid chemistry and phys- 
iology (2 papers); Hormones in normal 
and pathological physiology (2 papers); 
Pituitary hormones (3 papers); Steroid sex 
hormones (3 papers); Comparative endo- 
crinology (2 papers); and Neurohumors 
(2 papers). 

Selected Exercises from Microbes in 
Action: A Laboratory Manual of Micro- 
biology. Harry W. Seeley, Jr. and Paul 
J. VanDemark. Freeman, San Francisco, 
1965. 235 pp. Illus. Paper, $3.25. 

Selected Papers on Molecular Genetics. 
A collection of reprints. J. Herbert Taylor, 
Ed. Academic Press, New York, 1965. 661 
pp. Illus. Paper, $5.95; cloth, $9. Perspec- 
tives in Modern Biology Series; 55 papers. 

The Strategy of Life. Clifford Grobstein. 
Freeman, San Franciso, 1965. 128 pp. 
Illus. Paper, $1.75; cloth, $3.50. A Series 
of Books in Biology, edited by Douglas 
M. Whitaker, Ralph Emerson, Donald 
Kennedy, and George W. Beadle. 

The Theory of Inbreeding. Sir Ronald 
A. Fisher. Academic Press, New York, 
ed. 2, 1965. 158 pp. Illus. $6. 

The Uniqueness of Biological Materials. 
A. E. Needham. Pergamon, New York, 
1965. 613 pp. Illus. $15. This book is part 
of the International Series of Monographs 
on Pure and Applied Biology, zoology 
division, vol. 25. 

Vascular Differentiation in Plants. Kath- 
erine Esau. Holt, Rinehart, and Winston, 
New York, 1965. 172 pp. Illus. $4.50. 
Biology Studies Series. 

Viruses, Cells, and Hosts. M. Michael 
Sigel and Ann R. Beasley. Holt. Rinehart, 
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When we got tired of the simple, 
functional lines of our titrator for 
Karl Fischer moistures, we designed 
a new, streamlined one. Did every- 
thing our homely one did, just as 
fast and accurate too. When we 
checked and found the new titrator 
would cost almost $600 to produce, 
we said "Phooey!" 
We think it's silly to charge a lot 
more money for a new model that 
doesn't do anything more. We're 
glad you agree-for you bought more 
WACO titrators this yearthan in any 
previous year. 
While it still looks the same, our 
titrator shown above now features 
ball joint Pyrex glassware that won't 
drip, a unique drain flask, WACO 
magnetic stirrer, and many other 
exclusive advantages. But you still 
pay just $435, instead of $650. 

Write for our 
TITRATOR BULLETIN 
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dog & primnate cages 
Molded seamless construction of 
rugged fiber glass reinforced plastics... 

minimum effort required to clean and 
disinfect.. .maximum animal comfort... 

extremely strong doors with fool 
proof catches. . economical to purchase 

and maintain ... .For further information 
write. 

Department KS 
MANUFACTURING COMPANY 

Vashon, Washington 

1, ~~~~Lj 

EC451 electrophoresis apparatus makes paper 
electrophoresis possible under uniform condi- 
tions of paper wetness. Six-21/2'" or sixteen 
-1" paper strips are placed between nonwet- 
table plastic surfaces, thus preventing evapora- 
tion and allowing sample to travel through 
uniformly wet paper from beginning to end. 

The paper strips with sample applied are then 
clamped between water-cooled plates. When 
ice water is circulated through these plates, 
as much as 2000 V at 200 MA can be passed 
through the cell, permitting rapid separation. 

10 SEPTEMBER 1965 

AMONG MANY RECENT APPLICATIONS FOR THE EC451 
* Mobility studies of iodinated human serum albumin. 
* Two-dimensional paper agar electrophoresis of hemoglobin. 
* High-voltage electrophoresis BAIB. 
* Super-cooled electrophoresis of P-esters in non-aqueous buffers. 

En fAPPARATUS CORPORATION 
2 S ELECTROPHORESIS/COUNTERCURRENT 

*^1 ~~ BB|~~ ~ 220 So. 40th St., Philadelphia, Pa. 19104 E-- b9 PHONE: Area Code 215-383-2204 

1297 



AT ANY PRICE AT ANY PRICE 

...the most useful 
Spectropolarimeter 

money can buy 
The Durrum-Jasco* Model ORD/UV.5 
combines the most useful set of 
measurement capabilities ever pre- 
sented in an Automatic Spectropo- 
larimeter. With standard equipment, 
a single instrument can display pre- 
cise recordings of: 
* Optical Rotatory Dispersion from 

1850 to 7000 AO 
* Optical rotation kinetics 
* Optical density or percent trans- 

mittance from 1800 to 7000 A 
* Specific or observed rotation 

These additional standard features 
confirm the validity of your ORD 
recordings: 
* Continuous slit-width recording 
* Continuous photomultiplier 

voltage recording 
* Wavelength scale expansion for 

analysis of structural detail 

Breadth of the Model ORD/UV-5's 
capabilities is matched only by the 
simplicity and convenience of its 
operation. And although you would 
expect to pay much more, the price 
is only $22,950. 

For further information, write to 
Durrum Instrument Corporation, 
925 East Meadow Drive, Palo Alto, 
California 94303. Or phone (415) 
321-6302. 

* Japan Spectroscopic Company, Ltd. 
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American Scientific Books, 1964-1965. 
Phyllis B. Steckler, Ed. Bowker, New 
York, 1965. 260 pp. $8. This volume cov- 
ers the period April 1964 through March 
1965 and is a cumulation of titles, ar- 
ranged by subject, from the monthly is- 
sues of the Americani Book Publishing 
Record. Scientific, medical, and technical 
books published in the United States are 
included, but juveniles and texts below 
the college level as well as government 
and business publications and most serials 
are excluded. 

Black Brant: Sea Goose of the Pacific 
Coast. Arthur S. Einarsen. Univ. of Wash- 
ington Press, Seattle, 1965. 160 pp. Illus. 
$.5. 

Canine and Feline Nutritional Require- 
ments. Proceedings of a symposium or- 
ganized by the British Small Animals 
Veterinary Association (London), May 
1964. Oliver Graham-Jones, Ed. Per- 
gamon, New York, 1965. 170 pp. Illus. 
$9.50. Fifteen papers. 

The Career of Philosophy. vol. 2, From 
the German Enlightenment to the Age of 
Darwin. John Herman Randall, Jr. Co- 
lumbia Univ. Press, New York, 1965. 687 
pp. $12.95. 

The Case for Going to the Moon. Neil 
P. Ruzig. Putnam, New York, 1965. 256 
pp. Illus. $4.95. 

The Century of the Detective. Jirgen 
Thorwald. Translated from the German 
edition by Richard Winston and Clara 
Winston. Harcourt, Brace, and World,. 
New York, 1965. 512 pp. Illus. $8.95. An 
account of the uses ,of science in police 
work. 

Chemistry in the Soviet Union. John 
Turkevich. Van Nostrand, Princeton, N.J., 
1965. 576 pp. $12. 

The Common Cold. Christopher An- 
drewes. Norton, New York, 1965. 187 pp. 
Illus. $4.50. The Advancement of Science 
Series, edited by Richard Carrington. 

Cone-Bearing Trees of the Pacific Coast. 
Nathan A. Bowers. Pacific Books, Palo 
Alto, Calif., 1965. 231 pp. Illus. $4.95. 

The Doctorate: A Handbook. George 
K. Schweitzer. Thomas, Springfield, Ill., 
1965. 114 pp. Illus. $4.75. 

European Philosophy Today. George L. 
Kline, Ed. Quadrangle Books, Chicago, 
Ill., 1965. 172 pp. Paper, $2.25; cloth, 
$5.50. Five papers: "The philosophy of 
Xavier Zubiri" by Jose Ferrater Mora; 
"The new image of man in Martin Hei:l'eg- 
ger's philosophy" by J. Glenn Gray; "The 
'modernity' of Franco Lombardi" by Hen- 
ry S. Harris; "Three stages on Sartre's 
way" by Eugene F. Kaelin; and "Leszek 
Kolakowski and the revision of Marxism" 
by George L. Kline. 

Evolution of Mathematical Thought. 
Herbert Meschkowski. Translated from 
the second German edition (Brauln- 
schweig, 1960) by Jane H. Gayl. Holden- 
Day, San Francisco, 1965. 169 pp. Illus. 
$5.95. 

Flight. H. Guyford Stever, James J. 
Haggerty, and the Editors of Life. Time 
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Food Technology the World Over. vol. 
2, South America, Africa and the Middle 
East, Asia. Martin S. Peterson and Don- 
ald K. Tressler, Eds. Avi, Westport, Conn., 
1965. 424 pp. Illus. $14. 

From Zero to Infinity. What makes 
numbers interesting. Constance Reid. 
Crowell, New York, ed. 3, 1965. 191 pp. 
Illus. $4.50. 

Forest-Soil Relationships in North 
America. Papers presented at Second 
North American Forest Soils Conference 
(Corvallis, Ore.), August 1963. Chester 
T. Youngberg, Ed. Oregon State Univ. 
Press, Corvallis, 1965. 544 pp. Illus. $8. 
Thirty-five papers. 

Fundamentals of Geography. Earl B. 
Shaw. Wiley, New York, 1965. 424 pp. 
Illus. Plates. $8.50. 

Geochronology of North America 
(Publ. 1276). Committee on Nuclear Sci- 
ence, NAS-NRC. Natl. Academy of Sci- 
ences-Natl. Research Council, Washing- 
ton, D.C., 1965. 321 pp. Paper, $6. 

Graduate Education Today. Everett 
Walters, Ed. American Council on Edu- 
cation, Washington, D.C., 1965. 260 pp. 
$4. Thirteen essays by Everett Walters, 
Moody E. Prior, John W. Ashton, John 
L. Snell, Roy F. Nichols, Leonard B. 
Beach, Henry E. Bent, Robert S. Ford, 
John Perry Miller, Gustave 0. Arlt, W. 
Gordon Whaley, Bryce Crawford, and 
Allan M. Cartter. 

A Guide to Information Sources in 
Mining, Minerals, and Geosciences. Stuart 
R. Kaplan, Ed. Interscience (Wiley), New 
York, 1965. 613 pp. Illus. $12.50. Guides 
to Information Sources in Science and 
Technology series, vol. 2, edited by Ber- 
nard M. Fry and Foster E. Mohrhardt. 

Homer William Smith: His Scientific 
and Literary Achievements. Herbert Chas- 
is and William Goldring, Eds. New York 
Univ. Press, New York, 1965. 306 pp. 
Illus. Plates. $4.50. 

Human Factors Evaluation in System 
Development. David Meister and Gerald 
F. Rabideau. Wiley, New York, 1965. 319 
pp. Illus. $9.95. 

Human Motivation. Symposium (Wash- 
ington, D.C.), August 1963. Marshall R. 
Jones, Ed. Univ. of Nebraska Press, Lin- 
coln, 1965. 95 pp. Illus. $4.25. Four pa- 
pers: "Some general implications of con- 
ceptual developments in the study of 
achievement-oriented behavior" by John 
W. Atkinson; "Criteria for judging needs 
to be instinctoid" by Abraham H. Mas- 
low; "Theories of motiVation: An overview 
and a synthesis" by K. B. Madsen; and 
"Motivation as a component of the regu- 
latory system of behavior" by Janusz 
Reykowski. Discussions on the papers 
were given by Ingmar Dureman and Mar- 
shall R. Jones. 

An International Bibliography of Non- 
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The major fact today in all the Life Sciences is the new knowledge of 
cell physiology, structure and function. It has profundly affected today's 
teaching, and promises to revolutionize the biology of tomorrow. To in- 
form your students on cellular phenomena, from molecular activity up- 
ward, introduce them to Keith Porter and Mary Bonneville's unsurpassed 
AN INTRODUCTION TO THE FINE STRUCTURE OF CELLS 
AND TISSUES, 2nd edition, 1964. In this authoritative text they will 
find information on the Golgi apparatus, mitochondria, DNA and RNA, 
cell membranes, histochemistry, and a bridge from electron microscopy 
to light microscopy. The book features 32 81/2" x 11" electron-micro- 
graphs of outstanding clarity. Functional, concise and clearly written 
legends accompany each plate on facing pages. 

AN INTRODUCTION To 
THE FINE STRUCTURE 

OF CELLS AND TISSUES 

By Porter and Bonneville 
Folio Edition, $4.50. Clothbound, $7.50. 

Anthropologists, paleontologists, zoologists and dental anatomists are 
indebted to Bertram Kraus and Ronald Jordan for their research on 
THE HUMAN DENTITION BEFORE BIRTH. They have graphically 
illustrated the morphogenesis of human primary dentition with superb 
photographs (267 on 128 figures) of actual specimens, and step-by-step 
documentation of their development. Based upon macroscopic examina- 
tion of human fetuses, their data throws much-needed light on the po- 
tential role of the dentition in the study of evolution, and biologic and 
genetic relationships. They have established norms of size and shape 
at each stage of development; presented an entirely new approach to 
the problems of growth, evolution and genetics; and contributed a new 

theory of dental evolution. 

THE HUMAN DENTITION 
BEFORE BIRTH 

By Kraus and Jordan 
1965. $15.00 

Descriptive Circulars, Complete Catalogue Sent on Request 

washington square 
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GAS PURIFICATION 
PROCESS 

"Latest technical data on Air Polution 
control" - Twenty-nine authorities from 
throughout the world have contributed to 
this book which deals, practically, with 
big city problem of chimney emissions 
and regulations under Clean Air Act, 1956 
- Unlike other standard references on 
chemical engineering, t h i s book brings 
together detail of design and operation 
only contained in scattered, specialized 
monograms. 
20 ILLUSTRATIONS OF PLANTS, SYSTEMS, 
AND COMPONENTS NUMEROUS LINE 
DRAWINGS, GRAPHS, AND TABLES ILLUS- 
TRATING ADSORPTION, PURIFICATION 
SYSTEMS AND COMPONENTS OF THESE 
PROCESSES. 
- A truly unique and invaluable- new book 
bound to make a successful impact upon 
Chemical Engineers. 894 pages in all. 

CAT. NO. 802-SI0 Each $28.25 
(Outside U.S.A. add 50<) 

8ASIC ELECTRONIC 
CIRCUITS 

developed by a special Electronics 
Training Investigation Team of Royal 
Electrical Mechanical Engineers working 
in conjunction with Technical Training 
Conmmand of the Royal Air Force and 
Decca Radar, Ltd., for the benefit of 
the expansive field of apprentice elec- 
tronics technicians and top electronics 
engineers . . . it illustrates and explains 
a representative selection of the princi- 
pal "families" of circuits used in the 
most recent radar and electronics engi- 
neering techniques . .. a single book 
thoroughly covering the detailed work- 
ings of every one of over thirty basic 
circuits . . . and the publisher believes 
that no similarly comprehensive selec- 
tion has yet been published in the 
English language. 250 pages. 

CAT. NO. 803-P10 Each $9.50 
(Outside U.S.A. add 50i:) 

Water Treatment 
3rd EDITION 

PRESENTED IN CONCISE, "CLEAR-AS- 
WATER" FORM . . . OFFERING A COM- 
PREHENSIVE GUIDE TO THE TREATMENT 
OF WATER FOR ALL PURPOSES AND 
EFFLUENTS PURIFICATION. 
All phases are considered, including Steri- 
lization, Coagulation, Filtration and Stor- 
age of Industrial and Domestic Water. 
Fifteen chapters are divided into the fol- 
lowing three major sections: Domestic 
Supplies, Industrial Supplies and Effluents 
and Domestic Sewage. 
Illustrating the various filters, plants, 
tanks and swimming baths are 29 line 
drawings. There are also many tables 
and chemical equations plus hundreds of 
references at the end of the chapters 
pointing out exactly where the author re- 
ceived much of his detailed information. 
296 pages. 
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"Anthropologists and ecological problems" 
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between Australian Aborigines and din- 
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of hunting, trapping, and territoriality 
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deer and intertribal buffer zones in the 
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"Animal and social types in the exploita- 
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Murra; "The myth of the sacred cow" by 
Marvin Harris; "The Euro-American 
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The Sage Series 255W is a continu- 
ously variable syringe pump which 
provides the versatility of withdraw- 
ing as well as infusing fluids at precise 
flow rates. 

Continuously variable flow rates 
range from 0.02/xl/day to 29ml/min 
(in the three available models) with 
a reproducibility of ?+0.5%-regard- 
less of changes in back pressure or 
? 10% variations in line voltage. The 
unit will accept all syringe sizes from 
0.5glI to 100 cc capacity. 

Infusion/Withdrawal model is also 
available in the Series 249W-con- 
stant speed models which offer a large 
number of discrete rates. 

The continuously variable Series 
255W is priced at $470.00. Constant 
speed Series 249W is $290.00. A com- 
plete line of straight infusion models 
is also available with prices starting 
at $145.00. 

Write, wire or call for complete 
data, or see your Sage labware dealer. 

SAGE INSTRUMENTS. INC. 

2 Spring Street, White Plains, N. Y. 10601 
914 949-4121 
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Russian Philosophy. vols. 1 to 3. vol. 
1, The Beginnings of Russian Philosophy, 
The Slavophiles, The Westernizers (454 
pp., $7.50); vol. 2, The Nihilists, The 
Populists, Critics of Religion and Cuiltre 
(332 pp., $6.50); vol. 3, Pi e-Revolution- 
ary Philosophy and Theology, Philoso- 
phers in Exile, Marxists and Communists 
(541 pp., $8.50). James M. Edie, James 
P. Scanlan, and Mary-Barbara Zeldin, 
with the collaboration of George L. Kline, 
Eds. Quadrangle Books, Chicago, Ill., 
1965. 

Science in the Age of Space. Dan Q. 
Posin. Quadrangle Books, Chicago, 1965. 
271 pp. Illus. $4.95. 

Science in the Nineteenth Century. Rene 
Taton, Ed. Translated from the French 
edition (Paris, 1961) by A. J. Pomerans. 
Basic Books, New York, 1965. 646 pp. 
Illus. $17.50. Thirty-four papers on the 
following topics: Mathematics (3 papers); 
Mechanics and astronomy (2 papers); 
Physical science (7 papers); Geological 
sciences (2 papers); Biological sciences 
(14 papers); :and Science and society (6 
papers). 

Science Teaching and Testing. Leo 
Nedelsky. Harcourt, Brace and World, 
New York, 1965. 384 pp. Illus. $6.95. 

The Scientific Analysis of Personality. 
Raymond B. Cattell. Penguin Books, Bal- 
timore, 1965. 399 pp. Illus. Paper, $1.65. 

The Scientific Estate. Don K. Price. 
Harvard Univ. Press, Cambridge, Mass., 
1965. 335 pp. $5.95. 

Selected Readings in the History of 
Chemistry. Compiled by Aaron J. Ihde 
and William F. Kieffer. Division of Chem- 
ical Education, American Chemical Soc., 
Easton, Pa., 1965. 304 pp. Illus. Paper, 
$4.50. Fifty-nine papers reprinted from 
the Journal of Chemical Education (1933 
to 1963) on the following topics: Gen- 
eral history (12 papers); Analytical chem- 
istry (12 papers); Physical chemistry (10 
papers); Inorganic chemistry (6 papers); 
Nuclear and radiochemistry (4 papers); 
Organic chemistry (11 papers); and In- 
dustrial chemistry (4 papers). 

The Sky at Night. Patrick Moore. Nor- 
ton, New York, 1965. 224 pp. Illus. $5.95. 

Sociology and the Military Establish- 
ment. Morris Janowitz and Roger Little. 
Russell Sage Foundation, New York, ed. 
2, 1965. 136 pp. Paper, $1.50. 

Soils in Relation to Crop Growth. Fir- 
man E. Bear. Reinhold, New York, 1965. 
303 pp. Illus. $12.50. 

Teaching Genetics in School and Uni- 
versity. C. D. Darlington and A. D. 
Bradshaw, Eds. Oliver and Boyd, Edin- 
burgh; Philosophical Library, New York, 
1964. 128 pp. Illus. $7.50. 

Topics in Public Health. J. M. Mackin- 
tosh. Livingstone, London; Williams and 
Wilkins, Baltimore, 1965. 301 pp. $9. 

United States Government Organization 
Manual 1965-1966. Natl. Archives and 
Records Service, Washington, D.C., 1965 
(order from Superintendent of Documents, 
Washington, D.C.). 806 pp. Illus. Paper, 
$1.75. 
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At the Climax, Colorado observing station of the High Altitude Observatory, Chief Observer Bob James uses a 
Model 130 portable laser to align optics of one of the world's largest (40.6 cm) coronagraphs.1 Laser is also 
used to align the observatory's spectrograph. 

At the Climax, Colorado observing station of the High Altitude Observatory, Chief Observer Bob James uses a 
Model 130 portable laser to align optics of one of the world's largest (40.6 cm) coronagraphs.1 Laser is also 
used to align the observatory's spectrograph. 

Portable laser makes light work of 
observatory's alignment tasks 

Riding the solar flare patrol can be an exciting job, particularly if you're 
working in the clear, crisp air of a place like the Climax, Colorado observ- 
ing station of the High Altitude Observatory. From there you get to see 
some really spectacular solar scenery. But the work can be tedious, too, 
when you have to forego your observation for long periods of time while 
you painstakingly align your optical equipment. And sometimes that's 
just when you miss the best shows. 

But the work of aligning the complex optical equipment has now become 
easier. Procedures that once took days are now accomplished in hours, 
thanks to a new labor-saving device called the Spectra-Physics Model 130 
gas laser. With their portable Model 130, observatory scientists align the 
optics of coronagraphs and spectrographs, in bright daylight if desired, 
with none of the focusing or other problems experienced using a point 
source of light. 
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Whether you're working in an observatory, a laboratory, or a classroom, 
you'll find the Model 130 cw gas New, high output (0.75 mw uniphase power) Model 

laser offers you far more in preci- '130B cw gas laser, 6328A (1.15/ or 3.39,u optional) 
completelv self-contained; Ib ls; nrice $1225R 
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sion and performance than any other 
laser at anywhere near the price. 
May we send you literature, and put 
your name on the mailing list to re- 
ceive Spectra-Physics Laser Techni- 
cal Bulletins? Write us at 1255 Terra 
Bella Avenue, Mountain View, Calif. 

J. H. RUSH AND G. K.SCHNABLE, 
APPL. OPT. 3, 1347 (1964) 
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Reprints 

Arizona's Meteorite Crater: Past, Pres- 
ent, Future. H. H. Nininger. American 
Meteorite Laboratory, Denver, Colo., 1956. 
248 pp. Illus. Plates. Paper, $2.25. Reprint. 

Atomic Physics Today. Otto R. Frisch. 
Fawcett, New York, 1965. 176 pp. Illus. 
Paper, 60('. Reprint, 1961 edition; Science 
and Discovery Series. 

Atoms and Molecules Simply Explained: 
An Introduction to Chemical Phenomena 
and Their Applications. B. C. Saunders 
and R. E. D. Clark. Dover, New York, 
1964. 309 pp. Illus. Paper, $1.50. A re- 
print Order and Chaos in the World of 
Atoms (1948). 

Behavior of Metals under Impulsive 
Loads. John S. Reinhart and John Pearson. 
Dover, New York, 1965. 264 pp. Illus. 
Paper, $2. Reprint, 1954 edition. 

Bird Display and Behaviour: An Intro- 
duction to the Study of Bird Psychology. 
Edward A. Armstrong. Dover, New York, 
1965. 439 pp. Illus. Paper, $2.50. Reprint, 
ed. 2, 1947. 

Cardano: The Gambling Scholar. With 
a translation from the Latin of Cardano's 
Book on Games of Chance by Sydney 
Henry Gould. Oystein Ore. Dover, New 
York, 1965. 263 pp. Illus. Paper, $1.60. 
Reprint, 1953 edition. 

Complete Report of "Mechanism of 
Mutagenesis." Sciji Matsumura, Ed. Ge- 
netics Soc. of Japan, Mishima, Japan, 
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Paper, 95P. Reprint, 1960 edition. 

Electrodynamics. Leigh Page and Nor- 
man Ilsley Adams. Dover, New York, 
1965. 511 pp. Illus. Paper, $2.50. Reprint, 
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Exploring Behavior. Douglas K. Cand- 
land and James F. Campbell. Fawcett, 
New York, 1965. 160 pp. Illus. Paper, 
60'. Reprint, 1961 edition; Science and 
Discovery Series. 
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New York, 1965. 160 pp. Illus. Paper, 
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Fluid Mechanics of Turbomachinery. 
vols. 1 and 2. George F. Wislicenus. 
Dover, New York, 1965. vol. 1, 446 pp.; 
vol. 2, 336 pp. Illus. Paper, $2.75 each. 
Reprint, 1947 edition. 

Galileo and the Scientific Revolution. 
Laura Fermi and Gilberto Bernardini. 
Fawcett, New York, 1965. 128 pp. Illus. 
Paper, 60('. Reprint, 1961 edition; Science 
and Discovery Series. 

Handbook of Mathematical Functions: 
With Formulas, Graphs, and Mathemat- 
ical Tables. Milton Abramowitz and Irene 
A. Stegun, Eds. Dover, New York, 1965. 
1059 pp. Illus. Paper, $4. Reprint, 1964 
edition. 

A History of European Thought in the 
Nineteenth Century. vols. 1 to 4, pts. 1 
and 2. vol. 1, pt. 1, Scientific Thought 
(472 pp.); vol. 2, pt. 1, Scientific Thought: 
Concluded (821 pp.); vol. 3, pt. 2, Philo- 
sophical Thought (640 pp.); vol. 4, pt. 2, 
Philosophical Thought: Concluded (837 
pp.). John Theodore Merz. Dover, New 
York, 1965. Paper, $2.75 each. Reprints, 
originally published between 1904 and 
1912. 

A History of Mechanical- Engineering. 
Aubrey F. Burstall. M.I.T. Press, Cam- 
bridge, Mass., 1965. 456 pp. Illus. Paper, 
$2.95. Reprint, 1963 edition; M.I.T. Pa- 
perback Series. 
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Long. Dover, New York, ed. 2, 1965. 
217 pp. Illus. Paper, $2. Enlarged and 
corrected version of 1928 edition. 

Illustrations of the Huttonian Theory 
of the Earth. John Playfair. Dover, New 
York, 1964. 568 pp. Paper, $2.75. Fac- 
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40:. BRAND NEW, INDUSTRIAL SURPLUS 
.i;::::iii~ . ... NICKEL-CADMIUM CELLS AND BATTERIES - 

...i.i | Te r g Buy Of The Year! 
.: . l These hard-to-get, light-weight, 1.2V nickel-cadmsiom cells in rugged . ; nylon cases have 4-asmsp. hour capacity. Hundreds of uses in industrial 

labs, engineering depts., school science and shop couirses. Can serve as 
lemergency power supplies, source of power for electro imiagnets, test 
models, burglar alarms, telephone systems, communications equipment. Useful for experiments with St. Louis motor, the ripple taink, Wlheatstone 
bridge, etc. Cells ha-ve almost unlimited life, will undergo thousands of 
discharge-charge cycles with practically no deterioratiosn. Quickly charged 
-/2 hour with proper equipment. Minimum maintenance; just add a 

........ few drops of water eachl year. Small amount of electrolyte uised; cell 
-.. sealed to prevent loss. Delivers almost 100% of output at below freezing 

temperatures where output is reduced 50% in lead-acid cells. No cor- 
rosive fumes given off unider any state of charge. Can't be damaged by accidental chlarging in reverse (but inot recomnmiended). Cell nmeas. 6" x 2" x l/2" thick. 

612 oz. Stud-type terminals on top 1V" apart, marked for polarity; 6-32 thread, nuts and lock washers. 
ONE 1.2 VOLT NICKEL-CADMIUM CELL 
Stock No. 40,798-W - -------------_____________- ___-_ __ $3.95 Ppd. 
ONE 6-VOLT NICKEL-CADMIUM BATTERY. 
5 Cells in stainless steel, strap-type casting. Convenient power source for Edmund's war surplus sniperscope (No. 85,157) 6" x 2" x 4". Wt. approx. 2 lbs. Stock No. 70,776-W ............................_._._.__-. $15.00 Ppd 
ONE 7.2-VOLT NICKEL-CADMIUM BATTERY COMPLETE WITH CHARGER KIT. 
Assemble your own portable battery power supply witlh built-in charger. Excellent for portable movie light. Six-cell battery in stainless steel, strap-type casing; 12-volt 
transformer; charger circuit board consisting of rectifier and automatic regulating circuit (transistorized) which protects against overcharging of battery. Complete with sire, svitch line, corld, hardware and instructions. 6" x 6" x 2". Wt. approx. 2 lbs. Stock No. 70,777-W _---------------____________-______-________ $25.00 Ppd. 

':'!* \ -. -' . ..... . NEW INSTANT SHADING KIT 
P"~.R -' 

~-~ -1 -! Variable Transmission Material 
^*Vs^^ ^H^ 

-- W A31;Activates when Exposed to Bright Light --3 : J^ " You've heard of instant sun glasses. Nosw, see for yourself, howv 
colorless compounds become instantly colored by simple exposure 

---. to light. Can be continuously cycled, also reverses. Use to de- : terine forward and reverse response curves, deimionstrate pho- 
tometry (using spectrophotomieter), etc., in lab. Commercial ap- 

plications include automatically shading store windows, aulto windshields, house 
windows. Kit contains 3 ampules aind 2 flat circular cells containinig colorless photo- 
tropic solutioIns which turn red, greeni or violet when exposed to photoflash unit; 3" 
x 112i" sheet of reversilble phototropic paper; sanmple of tenebrescent Hackmanite 
1" x 7/s" x T," ; flash iunit, battery, capacitor, buLlbs; instructions; booklet: "Photo- 
chemistry, Phototrophy and Tenebrcscence". 
Stock No. 70,727-W - ----------------------- _______$29.50 Ppd. 

GRADUATED MECHANICAL STAGE : - -- 
Easily Attaches to Microscope - 

Elitminiaates awkward handling when slide must be moved. Has - 
30 imm. front to back and 50 mm. left to right excursions. Fixed i veruniers read to 0.1 mmi. Dual control knobbs horizontally pos- 
tioned, conveniently located on right. Slide holder with adjustable 
arm aid spring clip accepts large and small glass slides, max. 
opeining 314". Metal unit finished in black and chrome. Micro- 
scope stage easily drilled to attach with two locating pins and 
i latlilul) sc'rew; ttlrtl thUlilb screws for silmple renlioval. - 
Stock No. 30,058-W In wooden case -------_ --______________ $31.50 postpaid 

MAGNETICALLY-MOUNTED MICROSCOPE MIRROR 
Superior to any substage niirror available, for ease, accuracy, unlimiated - angular movement. Extremely useful for lab experimenets, optical bench 
work, or "breadboard layouts." First surface, plaio mirror housed in 
1-9/16" diam. steel hemisphere-cone of illumination larger than btuilt-in 
illuminator. Aluminum coating with silicon monoxide overcoat, satisfactory 
for ultraviolet alnd visible light. Permanent magnetic pillars imsoulnted in 
alumintum base, 3-point contact with magnets; rotates 0-degrees-90- 
degrees to plane of base. Magnetic flat-bottom base holds to ainy ferrous 

surface. Angle plate attaching hole, Keeper-moutnt incl., permits pernmanenlt miounting. 
Stock No. 40,753-W -----_._.-- ------- --- $12.50 pIostpaid 

Remove, Replace Retaining Rings Quickly with 
NEW, LOW-COST SPANNER WRENCH 
Disassemble Lenses, Cameras, etc. .J.. 
Comapletely versatile top-quality tool. Ideal for repairing ' ls || 
inastruaments, optics, or just plain tinkering. Excellent l..i.. 
design. Aluminum hex-bodied tips slip into hex-hollowed i ltl|J|i arns and lock secure-will not rotate. Fully adjustable 
for 1/2" to 7" diam. retaining rings, even greater with 
lonager bars. Adjustable legs permit extending tips from i 
1?," to 3" below spanner wrench body. Incl.: 2 high- 
tensile steel hex bars 31/2" Ig. 7" Ig. (%" across flats), 3 pairs general purpose 
tips-two .025" thick flat tips, two .062" thick flat tips, and two .062" diam. pin- 
type tips. Or make your owsn special purpose tips from simple 7/32" Alletn wrenches. 
Stock No. 70,751-W $.............--------.. _ -___-_ __ $12.50 Ppd. 

'FISH' WITH A WAR SURPLUS MAGNET fi 
Great idea! Fascinating fun and sometimes tremendously - . _ 
profitable! Tie a line to our 5-lb. Magnet-drop it over- - 
board in bay, river, lake or ocean. Troll it along the bot- -- ^ 
tom-your "treasure" haul can be outboard motors, anchors, fishing 

' 

tackle, all kinds of metal valuables, 5-lb. Magnet is war surplus- ; Alnico V Type-Gov't Cost, $50. Lifts over 125 lbs. on land much (] greater weights under water. Order now and try this new sport. Stock No. 70,571-W 5 lb. Magnet --- -- .---- -_______-_____-__$12.50 Postpaid Stock No. 70,570-W 3X/2 lb. Lifts 40 lbs. - ___ -_____ $8.75 Postpaid Stock No. 70,572-W 71/2 lb. Lifts 150 lbs. - -----:--__ $18.75 Postpaid Stock No. 85,152-W 15 lb. size, Lifts 250 lbs. F.O.B.-$33.60 Postpaid 

Order by stock No.-Check, M.O. or Open Account-Money-back 
Guarantee. Minimum Order on Open Account-$10. 

FREE! GIANT 148-PAGE CATALOG "W" 
Completely new, 1965 edition. 148 easy-to-read pages packed with 100's of industrial on-the-job helps . . . quality control aids. Many war surplus bargains. Imported instruments! Lenses, Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, Binoculars, etc. For industry, research labs, hobbyists, experi- menters. Write for free Catalog "W". 

10 SEPTEMBER 1965 10 SEPTEMBER 1965 

NEW 
DIGITAL 

for more accurate and 
faster liquid dispensing 

I NEW, ALL-DIGITAL READOUT- 
Micro models to 0.001 ml 
Macro models to 0.005 ml 

* NEW, BAYONET MOUNTS- 
for instantaneous exchange of cylinders 

e NEW, AUTOMATIC FILL AND 
AUTOMATIC ZERO 

* NEW, ALL-GLASS OR 
FLEXIBLE CONNECTIONS 

* NEW, CONTINUOUS DISPENSING OR 
AUTOMATIC FIXED-AMOUNT DISCHARGE 

The new line of Metrohm Motor-Driven Piston Burets 
offers numerous features not previously available. In 
addition to the above, important advantages over reg- 
ular glass burets include: higher accuracy because 
readings are not affected by meniscus or drainage, 
potentiometer control for rate of delivery, refilling 
while dispensing without loss of accuracy, delivery is 
always under positive control, and all operations can 
be performed from a sitting position. 

For complete descriptive literature, please contact: 

METROHM 
DIVISION OF BRINKMANN INSTRUMENTS, INC. 
CANTIAGUE ROAD, WESTBURY, L. I., N.Y. 11590 
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book iI 
news A.TCHE 14 

romican 

American 
Physiological 
Society: 
HANDBOOK OF 
PHYSIOLOGY, 
Section 3, 

RESPIRATION, 
Volume II 
This is the second, and final, 
volume in the section of Res- 
piration. In volume I, are 
presented the historical in- 
troduction and basic con- 
cepts of structure and func- 
tion. Volume II divides into 
roughly three major parts: 

1) some additional basic 
concepts, applied to en- 
vironmental stresses; 

2) methods commonly 
used in the measure- 
ment of pulmonary 
function; and 

3) abnormal pulmonary 
function. 

This latest addition to the 
Handbook Series will be a 
needed volume in the library 
of every physiologist, thor- 
acic surgeon, anesthesiolo- 
gist, and biologist. 

1965 
42 contributors 

$28.00 

THE WILLIAMS & WILKINS CO. 
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ment Relating to Boundary Layers, Tur- 
bulent Motion, and Wakes. vols. 1 and 
2. Composed by the Fluid Motion Panel 
of the Aeronautical Research Committee 
and others. S. Goldstein, Ed. Dover, New 
York, 1965. vol. 1, 358 pp.; vol. 2, 384 
pp. Illus. Plates. Paper, $2.50 each. Re- 
print, 1938 edition. 

Natural Philosophy of Cause and 
Chance. Max Born. Dover, New York, 
1965. 253 pp. Illus. Paper, $1.50. Reprint, 
1949 edition. Waynflete Lectures (Oxford, 
England), 1948 and a new essay, "Symbol 
and reality," Nobel Laureates (Lindau, 
Germany), 1964. 

The New Architecture and the Bauhaus. 
Walter Gropius. Translated from the Ger- 
man edition by P. Morton Shand. M.I.T. 
Press, Cambridge, Mass., 1965. 112 pp. 
Illus. Paper, $1.95. Reprint; M.I.T. Paper- 
back Series. 

North American Birds Eggs. Chester A. 
Reed. Dover, New York, revised edition, 
1965. 384 pp. Illus. Paper, $3. Reprint. 

Photometry. John W. T. Walsh. Dover, 
New York, 1965. 564 pp. Illus. Paper, $3. 
Reprint, ed. 3, 1958. 

Principles of Microwave Circuits. C. G. 
Montgomery, R. H. Dicke, and E. M. 
Purcell, Eds. Dover, New York, 1965. 
502 pp. Illus. Paper, $2.25. Reprint, 1948 
edition. 

Propagation of Short Radio Waves. 
Donald E. Kerr, Ed. Dover, New York, 
1965. 746 pp. Illus. Paper, $3. Reprint, 
1951 edition. 

Pulse Generators. G. N. Glascoe and 
J. V. Lebacqz, Eds. Dover, New York, 
1965. 755 pp. Illus. Paper, $3. Reprint, 
1948 edition. 

The Puma: NIysterious American Cat. 
pts. 1 and 2. pt. 1, History, Life Habits, 
Economic Status, and Control by Stanley 
P. Young; pt. 2, Classification of the 
Races of the Puma by Edward A. Gold- 
man. Dover, New York, 1964. 373 pp. 
Illus. Paper, $2.25. Reprint, 1946 edition. 

Radar System Engineering. Louis N. 
Ridenour, Ed. Dover, New York, 1965. 
766 pp. Illus. Paper, $3. Reprint, 1947 
edition. 

Reflexes of the Brain. I. Sechenov. K. 
Koshtoyants, Ed. Translated from the 
Russian text (vol. 1, Selected Works, 
Moscow, 1952 to 1956) by S. Belsky. G. 
Gibbons, Translation Ed. Notes by S. 
Gellerstein. M.I.T. Press, Cambridge, 
Mass., 1965. 157 pp. Paper, $1.95. Re- 
print; M.I.T. Paperback Series. 

Semantics: Studies in the Science of 
Meaning. Michel Breal. Translated by 
Mrs. Henry Cust. With a new introduc- 
tion by Joshua Whatmough. Dover, New 
York, 1964. 421 pp. Paper, $2. Reprint, 
1900 edition. 

Solid Analytical Geometry and Deter- 
minants. Arnold Dresden. Dover, New 
York, 1964. 320 pp. Illus. Paper, $2. Re- 
print, 1930 edition. 

Solid Geometry. With chapters on space- 
lattices, sphere-packs, and crystals. L. 
Lines. Dover, New York, 1965. 312 pp. 
Illus. Paper, $2. Reprint, 1935 edition. 
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