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water bath 

HOW'S THAT FOR VERSATILITY IN A BLOOD GAS CUVETTE! 

Above you see our new Modular Cuvette just as you would use it for routine pCO2, pO2, 
and pH measurements. Now inject a sample into the bottom module, and it flows upward 
to be measured simultaneously in all three modules. ' 
But research needs vary, and there's no need to stay with the standard configuration-just 
rearrange modules, or add as many as you wish (we've had as many as seven modules in a stack). 
Perhaps for a particular study you want to compare readings on two samples under identical 
conditions. Simple again-give any module a slight turn and it is isolated 
from the others for individual sampling. 
Happily, the performance of our Modular Cuvette is as 
impressive as its versatility. Precise temperature control to 
?0.1 ?C is maintained by constant temperature water .......... 
circulating through the centers of all modules. Sample size is . . . 
small-less than a third of a cc fills all three standard modules. v" ' 

The remarkable Modular Cuvette and its companion 
160 Physiological Gas Analyzer are described in our new 
brochure on blood gas analysis; ask for Data File MC-5. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94303 

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa. 
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Meet a $41,000 multiparameter analyzer... and general 
purpose computer By combining the PDP- 5 computer and a dual channel 
analog-to-digital converter, Digital has developed a dual-purpose machine that's priced lower 
than many special-purpose analyzers-and less capable computers. Unique among analyzers, its 
parameters are programmed in rather than built in. This way, parameters may be easily altered. 
There is an ample core memory for a 56 by 64 matrix. And although each channel 
has a capacity of 4096 counts, channels may be made double 
length through programming to achieve a count capacity in excess 
of 16 million. A built-in data channel permits a 12-bit 
event to be entered in six microseconds. [ As a computer, 
the PDP-5 can be used for such functions as peak area 
integration, spectrum stripping, curve fitting, and a wide 
variety of other mathematical analyses. The machine has 
a 55,555 additions-per-second computation rate, a 1024- or 
4096-word random access magnetic core memory, 12-bit word 
length, 24-bit arithmetic, two-megacycle bit input via built-in 
data channel, external device program interrupt, input-output 
buss for direct connection of as many as 64 external devices, 
and a complete software package-including programs to 
perform standard one- and two-parameter data taking and data 
display functions. The $41,000 price tag includes the PDP-5, 
CRT display, analog-to-digital converter, keyboard printer, 
paper tape reader, and punch. . If these facts have E Q U I P M E N T 
whetted your appetite for more detailed information, we'd CORPORATION 
be happy to talk to you about the PDP-5 at your convenience. MAYNARD, MASSACHUSETTS 

Los Angeles . Palo Alto * Park 
Ridge, III. ? Washington, D. C. ? 
Parsippany, N.J. * Pittsburgh, 
Pa. * Ottawa, Canada . Munich, 
Germany . Sydney, Australia 
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New Torsion 1,000 gram balance 

speeds laboratory work 

To give you more convenient, accu- 
rate readings, Torsion has designed 
the PL-1 with a fine-reading vernier 
to 1/10 gram and a capacity of 1 kilo- 
gram. The balance has an optical 
range of --10 grams to +110 grams. 
The heart of the mechanism in the 
new PL-1 is the Torsion no-knife edge 
construction. This eliminates friction 
and wear, insures lifetime accuracy 

and speeds weighing. The balance will 
operate accurately even in severely 
corrosive or dust-laden atmospheres. 
Taring through a 125 gram range is 
accomplished with a built-in knob on 
the side of the balance. By using the 

second pan the balance can be made 
to tare up to 325 grams. Torsion's op- 
tical projection Model PL-1 offers a 
sharp image with a high degree of illu- 
mination for easy reading and an oil 
damper to speed up weighing. 

ASK YOUR LABORATORY SUPPLY SALESMAN FOR A DEMONSTRATION OR WRITE FOR BULLETIN TB-100. 



Stirring Rods 

stainless steel, 12 inches long ....... .$2.60 
stainless steel, 18 inches long........ $3.30 

adjustable stainless steel propeller ... $4.60 
The LaPine Cone-Drive Stirrer itself. ..$95.00 

_ ~-_- 

Combine all th power you'll ever 
need, with in initely variable 
speeds from 2 to 1420 r.p.m. 
add scale anc speed indicator 
to permit du ition of speed 
settings * bring together 
with lubricated ball bearing 

1/70 h.p. motor * stir with 
rods up to 5/16 inch 

diameter * serves 
More information available upon request. hundreds. 

=~ 
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,,,COME IN 
SMALL .. .... 

ACTUAL SIZE 

PACKAGES... 

...FROM SWC 
LOW-NOISE PRE-AMPLIFIER MODEL PA-610 

(Fully transistorized with FET) 

Designed primarily for use with low-noise high resolu- 
tion solid state detectors and engineered for use in 
vacuum systems, this compact unit can be operated 
within a vacuum chamber without exceeding its com- 
ponents thermal rating. Specifications of model PA 610 
Low Noise Preamplifier are detailed in the table below. 
It is completely compatible with Cosmic's Model 901 
Linear Amplifier and is connected to the -32 v. supply. 
Charge gain of the Preamp is adjusted with the use of 
2 miniature toggle switches for .9, 4.6 and 23 mv/Mev 
of energy loss in silicon. 

Li* 
RADIATION LABS., INC. / BELLPORT, NEW YORK, U.S.A. 

I-.."...L ..-r ,.rnr . ^IIA I ITV Ir.rD Dr-TTrrrn nDr^rDAA kltrff 

Noise level (Kev, fwhm) Charge Sensitivity Pulse-shape dimensions out Saturation characteristics Permissible counting Power requirements Price 

(mv/Mev) I rate (10-Mev particle' _,_ -- 
pf 10o pf 100 pi Xl X5 X25 Rise Time (nanosec) Fall Time Neg. Otut P s. Output 32 voltsat 12 ma $450 

105 csp 
6-12 8-14 25-35 0.9 4.6 23 X25 X5 Xi 100 1 volt 3-5 volts 

250 50 10-20 sec time (depends on 
constant load) 

'"E~NGINEERED Q~UALIY UR 3r:uLK FltKrUKMAcJNUC--r~~ 



WHY UNITRON MICROSCOPES ARE SEEN IN 

Most brands of microscopes promise quality . . . But UNITRON really delivers it. 

Some other brands imply economy . . . UNITRON proves it . . . check our prices! 

And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. 

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of 
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark- 
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted 
stands . . . with attachable or built-in cameras and illumination systems. 

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Corn. 
plete optical and mechanical accessories are standard equipment, rather than hidden extras "at 
slight additional cost". Coated optics are second to none. Original designs provide easy operation, 
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal 
advantages that customers have learned to expect when they specify UNITRON Microscopes - plus 
attractive prices which are so easy on your budget. 

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know 
this. It's the reason, really, why "UNITRON Microscopes are seen in the best of circles". But why take 
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow 
any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy 

. . not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try 
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details. 

THE BEST OF CIRCLES 

O Please send UNITRON'S Microscope Catalog. 44 
O I accept (without cost or obligation) your invitation 

to try UNITRON Model . for 10 days. 

NAMI 

ADDRESS 

CITY STATE 

Elsl-LI:1gtlI -ll" '. 



+ automatic fraction collector 

Vanguard's Model 1011 Automatic 18mm.) *Three stur 
-1- I I I I I 8mmI) I ThreI Fraction Lollector provides the investi- 

gator with far greater reliability plus 
ease of operation plus extremely large 
test tube capacity-and at a price that 
makes this instrument available to 
every laboratory. Here are a few of the 
features that make Model 1011 Auto- 
matic Fraction Collector a remarkable 
instrument: * Space-saving design- 
Model 1011 measures only 29" wide, 
8" high, and 26" deep U 400 test tube 
capacity-tubes contained in eight in- 
dependently removable stainless steel 
trays (each tray holds 50 standard size 
test tubes of 13mm., 15mm., 16mm., or 

Model 1011 Fraction Collector may be 
used with the new Model 1012 Refrig- 
eration Unit. This accessory transforms 
Model 1011 into a DRY Refrigerated 
Fraction Collector. Model 1012 mea- 
sures only 29" wide, 29" high, 26" deep, 
and is thermostatically controlled. 

dy 4-foot stainless 
steel support tubes in triangular con- 
figuration for rigidity * Time, Drop and 
Volumetric capability are all standard 
at no extra cost * Solid state elec- 
tronics * Sliding, clear glass Dust 
Cover protects test tubes from ex- 
ternal contamination m No siphons 
needed with unit. 
For complete specifications on the 
Model 1011 Automatic Fraction Col- 
lector and the Model 1012 Refrigera- 
tion Unit (shown at left), send for new 
informative brochure. For immediate 
information and/or a quotation, call 
your nearest Vanguard office. 

Designers and Manufacturers of Precision Instrumentation for Research * P. 0. Box 244, LaGrange, Illinois 60526, FL 2-1600 
New York, 103 Park Ave., Suite 1204, TN 7-1998 * Boston, 1156 Broadway, Somerville, 491-4589 

San Francisco, 115 New Montgomery St., EX 2-0511 * Baltimore, 217 North Calvert St., 727-3666 
Houston, 1213 Capitol Ave., CA 5-5757 * Los Angeles, 9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-3567 

r 
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The Problems of 
Precise Measurements of 
Signal Waveforms in Noise 

NONE OF THE "'SIGNAL 
AVERAGING" DEVICES 

NOW AVAILABLE 
REALLY AVERAGE SIGNALS 

EXCEPT NORTHERN SCIENTIFIC'S 
NS-513 DIGITAL MEMORY OSCILLOSCOPE 

W hat these non-averaging "signal averagers" really do 
is add the recurrent waveforms. It is up to the customer to 
do the last tedious step, determine the number of signals 
that were totalled, and divide data points of interest by that 
number, if he wants absolute rather than relative values. 

So urgent is the need to measure recurrent signals obscured 
by noise, nobody has complained very much. 

But in Northern Scientific's Model NS-513 Digital Memory 
Oscilloscope, the recorded and displayed data have the 
dimension volts, not volt-seconds. A reading of 892 means 
892 millivolts, and doesn't keep increasing in magnitude 
as more signals occur. 

In this instrument each of the 512 data points approaches 
its final value in almost exactly the way a heavily damped 
galvanometer approaches its final value, in the case of 
measuring a d. c. voltage. As in the case of the damped 
galvanometer, voltage excursions due to noise have only 
the slightest effect on the position of the galvanometer, even 
if the noise spikes have much greater amplitude than the 
signal. By very close analogy, the recorded data points in 
the Northern Scientific instrument approach final values at 
rates determined by the operator-selected time constant, 
which can be as short as two seconds or as long as several 
hours. 

The entire waveform, as recorded, is heavily damped and 
after reaching its near-final value, is almost unaffected by 
even a large number of persistently incorrect input signals. 
The operator may, of course, use a short time constant ini- 
tially to obtain a quick approximation. 

A few outstanding features of the NS-513 follows: Delivers 
direct voltage readings, not readings which depend upon 
sweep speeds and the number of signals averaged. No more 
growing, moving displayed waveforms, no more ambiguities 
... Provides 0.1 % accuracy... Uses all silicon semiconduc- 
tors... Has built-in typewriter controls... Provides point by 
point, or subtotal, digital readout for easy integration... Has 
reversible sweep... Has trigger circuits that respond to ex- 
ternal trigger pulses or prominent signal features. 

For further information, write for our new brochure, price 
and delivery information, or phone (608/238-4741). 

J 

* .0S.. -- S .0. 0 S *. 0 
* 0e. S.. - 0 0 * so- 

NORTHERN 
S C I E N TI F IC/INC. 
P.O. 5247 MADISON, WISCONSIN 53705 



AUTOMATED ELEMENTAL ANALYZERS 
for direct oxygen; for carbon-hydrogen 

For Direct Oxygen- Determination 
The Coleman Model 36 Oxygen Analyzer is an automated 
combustion instrument for the direct determination of 
oxygen content in liquid and solid materials. Direct deter- 
mination provides results which are independent of the 
errors associated with determination by difference. 

The instrument automatically performs a modified version 

procedure at 180? C. below the, conventional procedure; 
this improves reproducibility and lengthens component life. 

:m'"- 

Automatic operation-performing repetitive operations in 
exactly the same manner, delivers data faster, easier and 
with considerably more precision than manual methods. 
The instrument is ideal for applications in pharmaceutical, 
rubber, plastics, organics and petroleum research and con- 
trol laboratories as well as in academic research. 

Condensed Specifications: 
Sample... any material that pyrolyzes at temperatures upBI 
to 900? C. 
Sample size ... from 2 to 30 milligrams. 

Operating cycle... 21 minutes. i:::::: 
Accuracy... results correspond to theory 0.3% oxygen. : 

Readout... gravimetric. 

Ask for Bulletin SB-292 - ------ 

For Carbon-Hydrogen Analysis 

An instrument for the laboratory determination of carbon 
and hydrogen, the Coleman Model 33 automatically per- 
forms the accepted Pregl method. It provides great ad- 
vances in speed, precision, and convenience over the 
manual method by exactly reproducing the essential con- . ....... 

ditions of the analysis. 
In operation, the instrument burns a micro sample in an 
atmosphere of high-purity oxygen, separating the sample 
into its elemental constituents. Hydrogen is converted to '- 

:i 

water; carbon is converted to carbon dioxide. These com- 
pounds are absorbed in separate absorption tubes and the 
values easily calculated after differential weighing of the 
absorption tubes. 

The instrument makes complete determinations of carbon 
and hydrogen within an 8-minute operating cycle. Routine 
analyses can be completed at the rate of 4 to 5 per hour. 

The Coleman Model 33 is valuable in research and product 
control laboratories is working with a wide variety of mate- 
rials including pharmaceuticals, petroleum, heavy chem- ! . 
icals, plastics and organics. 

Condensed Specifications: 
Sample... any material that pyrolyzes at temperatures up 
to 1000? C. 
Sample size... 2 to 50 milligrams. 
Operating cycle ... 8 minutes. 

Accuracy .., results correspond to theory ?-+0.2% carbon, 
---0.2% hydrogen. 
Readout... gravimetric. 

Ask for Bulletin SB-273 

COLEMAN INSTRUMENTS CORPORATION * MAYWOOD, ILLINOIS 60154 
SCIENCE, VOL. 144 
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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, ^ 
the instrument is supplementing or replacing both the 

as little as 20 ppm nitrogen SB-291. 
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- ??(i ?;::i!: i>?:; 
gations and in research. ;! 

Condensed Specifications: 

Sample... any material that pyrolyzes at temperatures up 

Sample size ... from 5 to 50 milligrams, generally. 

Operating cycle.. . 8 minutes. 
Accuracy... results correspond to theory _-?0.2% nitrogen. ...< 
Readout... digital counter in microliters. 

Ask for Bulletin SB-291 

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 50 milligrams. Even larger samples 
of inorganic materials are analyzed without difficulty. 
The instrument is finding wide application in laboratories 
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 
precision syringe-and-micrometer screw adjustment. 
The Model 29A minimizes the work formerly required in 
preparing samples of non-homogeneous materials for 

Condensed Specifications: 
Sample ... any material that pyrolyzes at temperatures up 
to I 000? 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 .......... 

COLEMAN INSTRUMENTS CORPORATION * MAYWOOD, ILLINOIS 60154 

0~? 
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The Nanolyzer is modular in design and construction. It uses printed circuit boards with functional logic groups on separate boards (illustrated with the Nanolyzerat left) 
The computer circuits use all-silicon transistor Snap-Logic elements (illustrated at right) to assure matched circuit components during servicing and replacement. 

THE NEW RIDL 
NANOLYZER* OPENS 
TOTALLY NEW AREAS 
OF INVESTIGATION 

The new RIDL Nanolyzer* is an im- 

portant advance in multi-channel pulse 
height analyzer design. It has removed 
the instrumentation limits, imposed by 
presently available analyzers, on new 
areas of investigation in high energy 
physics, fast radio-chemistry and like 

applications. 

The principal advantage of the Nano- 
lyzer is its ability to collect and handle 
more data per unit time with an un- 

precedented degree of accuracy. It ac- 
cepts, analyzes, stores and displays 
data seven to fifty times faster than 
conventional analyzers. Central to this 
ability is the utilization of a 100 mega- 
cycle ADC providing a 10 nanosecond / 
channel address rate, Snap-Logic sili- 
con elements and a thin-film memory 
plane. 

In addition to the obvious advantage of 

high speed data acquisition for appli- 
cations where high counting rates or 

very short counting times are en- 
countered, the Nanolyzer effects im- 

928 

portant economies of time and cost in 
less demanding uses. Its data handling 
speed permits more efficient use of 
accelerator facilities, and results in 
more accurate data. 

Important and unique features of the 
Nanolyzer follow: 

THIN-FILM MEMORY: Memory cycle 
time of 0.6 A sec. does not contribute 
to system dead time because of parallel 
data transfer from ADC. Capacity 105 or 
106 counts for each of the 256 channels. 

ANALOG TO DIGITAL CONVERTER: 
100 megacycle crystal controlled, syn- 
chronized ramp start/stop, zero cross- 
over timed amplitude analysis, differ- 
ential linearity of 2%, dynamic range 
376 channels with digitally selected 
zero suppression of up to 120 channels 
without pulse distortion. 

INPUT CIRCUITS: Double delay-line 
shaped pulses for rapid system re- 

covery. Selective analysis only of pulses 
satisfying following criteria: delayed 
coincidence/anti-coincidence gate 
timed thru internal ANTI-WALK? Dis- 
criminator, unique pile-up rejection 
circuit, and upper/lower discriminators. 
Built-in four-channel mixer for one, two 
or four data inputs into one, two or four 
sub-groups without external logic. 

OPERATING MODES: Six electronically 
interlocked push switches control all 
input/output functions. Add or sub- 
tract from PHA storage. Remote operat- 
ing capability. Automatic preset live- 

time or clock-time, or preset count 
operation in any selected channel. En- 
tire memory or any selected part use- 
able during data storage or display. 
Region-O-Interest* control for selec- 
tive readout of entire memory, halves, 
quadrants or between digitally selected 
upper and lower channel limits. Read- 
outs through magnetic tape, parallel 
printers, punch tape, IBM typewriter 
and live external display. 

CONSTRUCTION: Modular construc- 
tion, plug-in printed circuit boards, all- 
silicon transistorSnap-Logic* elements. 
Solid state throughout, functional and 
simple to use controls. 

Would you like to know more about this 
remarkable Nanolyzer? We will be hap- 
py to send you more information and 
complete specifications. After critical 
evaluation, we believe that you will 
agree that the development of the 
Nanolyzer is one of the most significant 
advancements in multi-channel analyz- 
er technology in recent years. Please 
write for literature. Nuc:R-4-Z29 

*Trademark of RIDL 

RIDL 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 

4501 West North Ave., Melrose Park, Illinois 60160 
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new PICKER 'n 

SPECTROi DIFFRACTOMETER 
x-ray emission x-ray diffraction 

always ready for either technique 
two permanently mounted x-ray tubes preclude changeover downtime 

use this tu r fluorescence analysis 
it offers these advantages 
end window type with W, Mo, Cr, or Pt target 
60 KV CP high intensity radiation 

water-cooled specimen chamber 

rapid, easy crystal changing 
remote crystal tuning 

(with Omega motor) 

integrating specimen spinner 
air/helium operation (10 second flush) this for x-ray Ml __, - _ __ _ 

it offers these adva 
constant potential operation . . . * 

variety of focal spots (.4, .75 and 1.5 mm available) 
both Omega and 2-Theta scanning 
electrically operated shutters 
take-off angle easily adjustable 

(without disturbing beam alignment) 
track-mounted specimen and 

detector supports 
complete set of slits or pinhole collimators 

encoder for 
single-angle 
programmer 

The Picker Two-in-One SPECTRODIFFRACTOMETER 
provides uniquely versatile technical resources 
for a minimal outlay. It will find particular 
welcome in the laboratory where both diffraction 
and emission analyses may be required on the 
same specimen: one can follow the other by 
simple switchover (no need to interchange and/or 
align components). The instrument's instant 
readiness to tackle either job commends it to the 
small laboratory where scant space or stringent 
budget permits investment in only one goniometer. 

To get the detailed story of these remarkable instrumental 
advances, call any local Picker representative or write 
PICKER X-RAY CORPORATION, WHITE PLAINS, N.Y. 
22 MAY 1964 

ano tW t,~qr a gd v a nce i-.. L 

The attachments seen jutting from the diffractometer base 
in the picture above are the slew rmotor and encoder for 
the Picker Single-Angle Programmrner. 

The programmer will automatically analyze 
up to 10 elents by x ay enissio techniqu es 

or up to 5 pairs of ragg ang by d on 
Operatiing unattended, it can save countless anranhours in 
situations where tuch sequential work is to be done. 

-~~~~~~__ ^sv''"^h 
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Electrically switched 

three-speed chart drive 

Full-range attenuation 

Elimination of 

undesirable A.C. signals... 

Give new versatility to Sargent SR Recorders 
(Models SR, SR-GC, SRL) 

Electrical switching mechanism provides instan- 
taneous change to any of three different chart 
speeds during recording. System eliminates 
conventional gear shifting lag and time error. 
Range attenuator control, in conjunction with 
various accessory range plugs, provides contin- 

uous full-scale range adjustment from 0.4 to 
125 mv. Four-position filter control filters out 
A.C. signals (as from gas chromatographs) that 
may be superimposed on D.C. voltage being 
measured. Also eliminates unwanted switching 
mechanism impulses. 

PLUS... 250mm chart m Four microvolts/mm sensitivity a 1/4% accuracy * One-second balancing 
speed * High source-resistance tolerance * Interchangeable ranges: 125 mv range built in, 

plug-in resistors provide seven additional ranges u 12 stock chart speeds available for use 
in three-speed chart drive system * Zero displacement * Ideal visual work presentation 

For further information, write for Bulletin SR-D. 

SARGENT? 
Scientific Laboratory Instruments * Apparatus * Supplies * Chemicals 

E. H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO, ILLINOIS 60630 
DETROIT * BIRMINGHAM * DALLAS * HOUSTON * ANAHEIM, CALIF. * KENSINGTON, MD. * SPRINGFIELD, N.J. * INDEPENDENCE, OHIO 

i I I I I-- 
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Breathtaking! Beautiful though it is, there's far 
more than meets the eye to this new Monro-Matic? 
calculator. For underneath its strikingly contemporary 
facade are the workings of the fastest, simplest, most 
automatic standard calculator ever devised. Yet it's 

22 MAY 1964 

priced comparably to those far less accomplished ma- 
chines it has outmoded. As your local Monroe repre- 
sentative will be pleased to demonstrate. Call him. Or 
write us. Monroe Calculating Machine Company, Inc., 
Orange, New Jersey. Mj%ONT lOE 3 3 

A DIVISION OF THE BUSINESS MACHINES GROUP OF LITTON INDUSTRIES 

931 



SET IT 
AND 
FORGET IT! 

New, Elgeet-Olympus high-precision Micro-Cinematographic Apparatus 
for time-lapse photography 

Take clear, brilliant 8mm or 16mm movies through a 
standard microscope. Primarily designed for micro- 
scopes having a vertical tube. 

The viewer of Model 2600 permits observing the image 
while shooting the picture, and its auto-timer makes 
possible slow-speed picture taking. The use of an Elgeet- 
Olympus Exposure Meter Model EMM-IV is recom- 
mended for obtaining the most favorable exposure. 

PHOTOGRAPHIC MAGNIFICATION-Any good 16mm or 8mm can be used. 
16mm ....... 0.28 times total magnification of microscope. 
8mm ....... 0.4 times total magnification of microscope. 

A selection of models is available for various cameras 
and purposes. Components, such as Power Pack, Drive 
Mechanism and Stand, may also be purchased separate- 
ly. For full information, write Elgeet Optical Co., Inc., 
303 Child Street, Rochester, New York 14611. 

eqee t 
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For details on Cary Model 31 and Ion Chambers send for Data File E-303-54 
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IN A 25-POUND RECORDER/REPRODUCER 

.~ ~~- mm 

r 

CAN SIMULTANEOUSLY RECORD/REPRODUCE 
4 TRACKS, 

OR IN THE FIELD, YOU CAN NOW... 

: ".......N 

THAT IS COMPLETELY SELF-POWERED, 

DIRECT SYSTEM 

*Tape Speed Frequency Response ?3db 
17/8 100-5,000 

33/4 100-10,000 

71/2 100-20,000 

FM SYSTEM 

Tape Speed Frequency Response 1/2 db 

33/4 0-1,000 

71/2 0-2,000 

*optional speeds available 

FM OR DIRECT. 

GET PRECISION PERFORMANCE... 

CAN BE HAND-CARRIED ANYWHERE, 

WITH EXTREMELY LOW FLUTTER 

THE NEW LOCKHEED 411 
INSTRUMENTATION RECORDER 

MAIL COUPON TODAY FOR FULL INFORMATION OR PHONE 201-549-5000 

LOCKHEED ELECTRONICS COMPANY/TAPE PRODUCTS DEPT., 
INDUSTRIAL TECHNOLOGY GROUP, Metuchen, New Jersey 

Mr. Bernard Mayer: Send me free product specification folders 
on the Lockheed 411 instrumentation recorder/reproducer. 

COMPANY .......................................................................................... 

A D D R E S S ............ .................................................................I............ 

CITY . .... ...................................................... STATE ........................... 

LOCKHEED ELECTRONICS COMPANY 
A Division of Lockheed Aircraft Corporation/Metuchen, N. J. 
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FLUORESCENCE 
SPECTROPHiOTOMETE R 

NEW 
Fluorispec, Baird-Atomic's Model SF-1 
Fluorescence Spectrophotometer is a completely 
new, compact instrument which successfully 
combines the advantages of spectrophotometry 
with the inherent sensitivity of fluorescence 
measurement! 
HIGH RESOLUTION 
Fluorispec's high resolution and the low-scat. 
tered light of its two dual-grating monochro- 
mators augments the high specificity of 
fluorescence assay in identifying unknown 
compounds! 

WELL-DESIGNED OPTICS 
Fluorispec's highest quality optics give reli- 
able, reproducible results. Also featured are 
automatic/manual scanning and a choice of 
slit widths! 

ULTRA-HIGH SENSITIVITY 
Fluorispec's ultra-high sensitivity permits as. 
say of fluorescent compounds in the parts- 
per-billion range! 

For comprehensive descriptive literature, price, 
delivery and other information, please contact: 

Engineers and scientists: investigate opportunities with Baird-Atomic 

LABORATORY INSTRUMENTS DEPT. 

SA I: Z -4 TOMWI/C, I/VC. 

33 University Road/ Cambridge, Mass. 02138 
Telephone: 617 UNiversity 4-7420 
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The Fermentor with the Removable Vessel 
For laboratory, pilot-plant and small-scale production of microbial cells 

The Fermacell is a general purpose 
fermentor used for basic laboratory 
research as well as pilot-plant and 
small-scale production of microbial 
cells. It is available in two sizes for 
working -volumes up to 40 or 100 
liters and is designed for batch pro- 
duction and continuous culture. 

Rigid Control. This culturing appa- 
ratus is 'a completely steam-steriliz- 
able system, fully integrated for rigid 
control of agitation, aeration, tem- 
perature, pressure, foam and pH. It 

is used for growing aerobic and an- 
aerobic bacteria, streptomycetes, 
molds and yeasts, as well as mam- 
malian and plant tissue cultures. 

Easy to Handle and Easy to Use. 

The Fermacell's fermentor vessel 
can be removed quickly by one per- 
son in less than three minutes for 
cleaning as well as emptying and 
refilling. This design permits com- 
plete access to process lines, ports, 
and electrodes mounted in the sta- 
tionary fermentor head plate. 

Send for 12-page Illustrated Catalog No. FMS/5224 

, N B New Brunswick Scientific Co., Inc. 
1130 Somerset Street, New Brunswick, N. J. 

22 MAY 1964 

* FERMACELL FEATURES 
Removable Fermentor Vessel is easy to han- 
dle, easy to clean; provides complete access 
to the fermentor interior. 
Replaceable Shaft Seal Assembly is designed 
for repeated steam sterilization and a long 
life of positive sealing without danger of 
contamination. Seals are contained in a re- 
movable cartridge to facilitate inspection and 
replacement. 
Rigid Temperature Control is maintained within 
?0.5?C from 5?C above water supply tem.- 
perature to 60?C. 
Integral Recirculating Water Conditioning Sys- 
tem circulates cold or heated water to fer- 
mentor jacket on control demand. 
Extremely Versatile for a wide range of mi- 
crobial studies. Components are designed for 
simple removal and cleaning as well as flexi- 
bility of operation. Choice of interchangeable 
spargers and impellers in four different models. 
Broad Range of Accessories include Automatic: 
pH Control, Photosynthetic and Ultraviolet 
Illuminators, Air Incineration System, Air Hu- 

? midifier, Air Compressor and other equipment. 
Easy to Operate-all controls are conveniently 
mounted on the front of the apparatus. 
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A simple way to answer this question would be to say "ask the 
man who owns one." Because thousands of users have found 
out "why" for themselves. But, let's start off by asking you 
some questions: Have you ever needed more working dis- 
tance? . .. an increased real field-of-view? . .. or increased 
depth-of-focus? Have you ever wanted a flatter field? . . or 
more image brightness? If you answer "yes" to just one of 
these, Advanced DynaZoom? is for you! a For instance, by 

achieving a desired magnification using a lower power ob- 
jective and the plus magnification of the DynaZoom system- 
you increase the working distance-the real field-of-view is 
increased-the depth-of-focus is increased and you have a 
much flatter field of view. * Or, in dark field and fluorescence 
microscopy-by using a lower power eyepiece in combina- 
tion with the DynaZoom system and a higher power, higher 
N.A. objective, you get greatly increased image brightness 
-brightness that is an absolute necessity in these methods. 
* Obtaining high magnification through the use of the Dyna- 
Zoom system, rather than using the highest power eyepiece 
-adds no field curvature and there is no change in eye relief. 
u DynaZoom provides the only means of getting "in-between" 
magnifications, exactly . . . through a continuously variable 
range. * And more .. many more capabilities are yours ... 
that only the DynaZoom system can offer. And best of all 
a . . IT'S FREE . . . because it's standard on Advanced 
DynaZoom microscopes at no extra cost. a Ask for a demon- 
stration and see for yourself. Write Bausch & Lomb Incor- 
porated, 75905 Bausch Street, Rochester, New York 14602. 
In Canada, write Bausch & Lomb Optical Co., Ltd., Dept. 759, Scientific Instrument Division, 16 Grosvenor St., Toronto 5, Ont. 

IlR~~~~.4.;i 

BAUSCH & LOMB 

FOR THE INQUIRING MIND SEARCHING FOR BETTER MICROVISION... 
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If it says 7.406 pH it means it! 

Not 7.408 .. .not 7.404 pH! 
That's relative accuracy better than + 0.001 pH. You get it with the Beckman Research pH Meter. And it's repeatable 
to better than ?- 0.0005 pH. No wonder this instrument is the new standard of the world for pH measurement. 
It has an effective scale length of 30 feet to assure maximum readability. You get fingertip adjustment over the entire 
-0.5 to +14.5 pH range with no switching. You have direct reading, null balance readout coupled with recorder output. 
Continuously variable sensitivity control gives you convenient operation on routine or high precision measurements. 
Your local Beckman Sales Engineer is eager to give you a personal demonstration of this, the most advanced pH meter 
anywhere. Contact him or write us direct for Data File LpH-38-264. 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 
MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA ? 92634 



In LIQUID SCINTILLATION Spectrometers... 

Anly the ANSitron... 

COMPUTATI ON -LCRO 
1.5 0 i 

2 0. 0 0 
9 7 5 7. 1 6 

1467 1.0 7 
2 6 4 9. 2 2 

190 05.00 
. 

1.5 0 1 
S 2 0 0 0 

9 7 3 9 6 8 
1 4 6 6 7.31 c 

. 2 6 0 a 9 4 1 

20. 0 0: 
7 5 4 1.2 9 

1195 5.70 
1 4 4 3. 6 6 

1 5 7 0 2.0 0 

Sanmpe can be repealte 
several times 
before advancing. 

Sample $ 
Tim.-twenlty.00 nlnute 

Channel A-cpm to two decimal places 

Standard-pn-pm counted for 1.00 minutes onTy 

A NEW CONCEPT... 
in automatic liquid scintillation counting, the ANSitron electronically 
processes accumulated data in as many as 200 samples. At the conclusion 
of each determination the ANSitron's computer section requires only 
microseconds to calculate sample count-rate. Count-rate for each channel 
computed to two decimal places, with background contribution elimi- 
nated, is printed out together with sample number and counting time. 

Error Free For all measurements decimal points are properly positioned. Electronic 
computation reduces total data processing time, including print out, 
to less than three seconds per sample for a three channel instrument. 
Sample information is presented in a concise format, ideal for a permanent 
record or for error-free transcription. Reliability of the ANSitron's 
electronic computational circuitry is many times greater than that of 
mechanical calculators. 

Quench Computation 

All Silicon Reliability > 

940 

And the ANSitron is capable of even more. Quenching in single or 
dual label samples is determined by means of a unique external stand- 
ardization technique which gives computed data, independent of sample 
counting statistics. A novel low count rejection system, based on 
statistical principles, enables automatic rejection of low activity samples 
in seconds. Quartz-crystal controlled "live timing" provides automatic 
compensation of counting time for instrumental process time. Loga- 
rithmic spectrum conversion results in the widest possible dynamic 
range; H3 and p32 can be measured in the same sample without the 
need for attenuators. 

The ANSitron, the only liquid scintillation spectrometer utilizing all 
silicon transistors and diodes and with neither conventional relays nor 
stepping switches has been designed with especial emphasis on reli- 
ability. For an informative brochure describing these and the several 
other new features of the ANSitron write or phone: 

P.O. BOX 37 

..........,WA L L N G F O R D 0 CONN. 
Phone: (203) 2 65-1531 
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The HR-1.. Highest Speeds 

Highest G's 

and now C FLOW! 

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

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

HR-1 delivers 18,500 rpm. Forces to 41,320 x G. 
Holds any temperature between -20?C to +10?C 
within 1?C. It offers 5 high-G angle heads and 70 
accessories including a Maxiforce Ring that permits 
spinning 250 ml plastic bottles to 26,300 x G. 

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

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

WRITE FOR BULLETIN 0. 

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

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

INTERNATIONAL EQUIPMENT CO. 
300 SECOND AVENUE ? NEEDHAM HEIGHTS 94, MASS. 



PLANTS AT WORK 
F. C. STEWARD, Cornell University 
Intended for courses in general botany and plant physiology, this text can also be 
used as a supplement to elementary courses in biology and agriculture. In general, 
subject matter is presented from an experimental point of view. However, historical 
perspective is not neglected, and the student is encouraged to relate the past to his 
understanding of the present. 

In Press 

DEVELOPMENT: Selected Topics 
LUCENA J. BARTH, Barnard College 

'I 

_ 

Sm I 

Concerned essentially with embryonic development, this text is intended for a one- 
semester course in biological concepts. The topics chosen are treated in considerable 
depth, and tracings of successive trends in the history of a few ideas or concepts 
concerning a basic biological problem are presented. The emphasis throughout is on 
experiments, especially the intensive critical analysis of those upon which concepts 
are based. 

128 pp, 28 illus (1964). Softbound $1.75; Hardbound $2.95 

ELEMENTARY BIOPHYSICS: Selected Topics 
o HERMAN T. EPSTEIN, Brandeis University 
U Intended as a supplementary text for use in an introductory course in biology, this 

book provides an introduction to the nature and language of biophysics. In line with 
the trend toward physical and chemical biology, the quantitative point of view is 
emphasized. Among the topics treated are statistics; physical forces and chemical 
bonds; physics of vision, hearing, and muscles; and biophysical methods. 

122 pp, 55 illus (1963). Softbound $1.75; Hardbound $2.95 

TWENTY-SIX AFTERNOONS OF BIOLOGY 
GEORGE WALD, PETER ALBERSHEIM, JOHN DOWLING, 
JOHNS HOPKINS III, and SANFORD LACKS, Harvard University 
This manual, designed for a laboratory course in modern biology, guides the student 
in discovering fundamental principles underlying all living organisms. It emphasizes 
molecular biology and physiological principles, rather than anatomy and systematics; 
yet it includes enough of the latter to orient students in the diversity and fundamental 
structures of living organisms. 

159 pp, 19 illus (1962) $3.25 

PHYSICAL CHEMISTRY 
GILBERT W. CASTELLAN, The Catholic University of America 

Intended primarily for a first course in physical chemistry, this text deals with funda- 
mentals in detail. Emphasis is placed on the physical meaning of mathematical state- 
ments, and attention is constantly drawn to the basic physical reasons underlying 
experimental behavior. 

717 pp, 275 illus (1964) $12.50 

INTRODUCTION TO PHYSICAL INORGANIC CHEMISTRY 
KENNETH B. HARVEY and GERALD B. PORTER, University of British Columbia 

Assuming a concurrent or a previous course in calculus, this text is designed for 
upper division courses in inorganic chemistry. In general, it emphasizes the principles 
underlying the chemical behavior rather than the phenomena themselves. However, 
an experimental tone is maintained by including sufficient data to enable the reader 
to make an objective evaluation of the explanations given. 

437 pp, 216 illus (1963) $9.75 

IONIC EQUILIBRIUM 
JAMES N. BUTLER, formerly of the University vf British Columbia 

Designed for courses in the theory of analytical chemistry or as a supplement for 
a course in advanced inorganic chemistry, this text presents a unified, rigorous treat- 
ment of ionic equilibrium. The approach is mathematical, and realistic examples and 
problems are used throughout. In addition, considerable emphasis is given to graphi- 
cal representations of equilibrium and graphical methods for solving problems. 

547 pp, 137 illus (1964) $8.75 

SOLUBILITY AND pH CALCULATIONS 
JAMES N. BUTLER 

This short text is concerned with the mathematical aspects of simple ionic equilibrium 
calculations. These calculations are approached not as "type problems," but as an 
introduction to the art of using approximations to simplify complicated mathematical 
problems. Realistic, illustrative examples are worked out in great detail, considerable 
space is devoted to the use of graphical representations, and emphasis is placed on 
a rigorous approach to the solution of problems. 

104 pp, 21 illus (1964). Softbound $1.75; Hardbound $2.95 I 
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Yesterday, these radioactive 
chemicals were in our stock. 
Today, they are in your lab. You 
expect to get fast service from -- .- 
New England Nuclear Corp. 
575 Albany Street, Boston 18, Mass. / Phone (617) 426-7311 



IRXRADIATION 
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'GAMMABEAM 150 
The first of a new series by Atomic Energy of Canada Limited 

Commercial Products 

wKSl GAMMABEAM 150 designed for research and pilot plant irradiation on animals; 
f shelf life extension, mutations, growth inhibition, sterilization - where compara. 

tively large irradiation space is required ... an extension to the irradiation 

I^SS facilities of the famous research Gammacells. 

K^^B^ ~ ~The GAMMABEAM 150 features: - 

* PANORAMIC or PORT HEAD with a maximum dose rate of 1,500 roentgens 
per hour at 1.0 meter. 

* SIMPLE INSTALLATION in your irradiation room or controlled open area 
* as desired. 

*5 * SAFETY and ECONOMY. 
* DOSE RATE -range depending on size of room. 
* ADAPTABLE- batch or continuous irradiations. 

Larger maximum dose rates can be supplied with minor changes. Complete 
DESIGN and CONSULTING assistance for your specific requirements. 

^-^s ~For information write to- 

SCIENCE, VOL. 144 
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The men at Aloe Scientific are always on the lookout for the most 
advanced instrumentation available for the exploration of inner space. 

Intelligent selection and careful testing of this laboratory equipment 
are indicative of Aloe competence. 

Typical of the instruments which Aloe has brought to the attention 
of its customers is the de Fonbrune micro-manipulator developed for use 
in precise micro-biological and micro-physical investigations. 

Its unique design permits a simplicity of operation and a flexibility 
of application not found in other apparatus. 

There are many fine instruments in the Aloe line which are being 
used by scientists to help map boundaries of inner space. Foryour labora- 
tory needs contact Aloe Scientific E[ Division of Brunswick, St. Louis 3, Mo. 

Seg.AH^ S^j Q^ZMiw Sew dAmM 

ALOE 
SCIENTIFIC j 
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Sory, Old Chap! 
We're working frantically on a fabulous new Matheson 
Scientific catalog, but you can guess what a tremen- 
dous task it is. In the meantime, I'm afraid we're forced 
to ask you if you'll please continue to use the CA and 
Harshaw catalogs. Either one-you get the same high 
quality, same superior service. 

E EMATHESON SCIENTIFIG 
Chicago 1735 N. Ashland Ave. / Cincinnati. 6265 Wiehe Road / Cleveland Laisy Ave. & East 88th St. / 
Detroit 9240 Hubbell Ave. / Houston 6622 Supply Row / Kansas City, Mo. 3160 Terrace St. / Los Angeles 
3237 S. Garfield Ave. / Oakland, Calif. 5321 E. 8th St. / Philadelphia Jackson & Swanson Sts. / St. Louis 

5147 Brown Ave, / SALES OFFICES: Baton Rouge 6, Louisiana, 3160 Florida Street, Doherty Building. 
MAIHESON 
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pHM27 
Mains operated. A completely 
new pH meter. 

? Direct Reading 
* Main scale 0-14 pH 
* Expanded scale 6.8 to 8.2 pH 
* CO2 tension scale 

pHiM4 
A transistorized, potentionietric 
pH meter. 

* The optimum in stability and 
accuracy 

* Discrimination to 0001 pH 
* 1000 hour battery life 
* Meter type null indicator 

Ultra-Micro electrode unit. 
* Electrodes and liquid 

junction thermostatted 
* One drop sample 

requirement 
o Anaerobic pH measurement 
* Pistol grip for ease of 

handling 

VTS13 
Reservoir type Water Thermostat 
* Temperature stability 0.2?C 
* Provides suction to operate 

E5021 
* Cooling coils for below 

ambient operation 
* Ample capacity for other 

instruments 
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IIDE hiohest ourity eases in 

Now you can order LINDE highest purity reagent gases 
direct from J. T. Baker. And for the first time, these spe- 
cially purified gases are available in convenient and eco- 
nomical Throw-Away cylinders. Benefit too from the stand- 
ards of service that have made Baker the leading supplier 
of high purity chemicals for laboratory use. a J. T. Baker's 
line of highest purity gases includes argon, carbon dioxide, 
helium, hydrogen, krypton, neon, nitrogen, oxygen, and 
xenon. In addition, you can obtain mixtures of these gases 
in the proportions you specify, as well as custom-blended 
mixtures with carbon monoxide, methane, krypton85, 
chlorine, and bromine. Both the individual gases and mix- 
tures are supplied in glass bulbs up to one-liter size and in 
Throw-Away cylinders delivering up to 100 liters. [ New 
Throw-Away cylinder-This new cylinder offers you many 
conveniences and savings. You no longer have to keep 

J.T. Baker 

track of cylinder deposits and returns or pay demurrage 
on cylinders not returned promptly; now you can economi- 
cally stock cylinders for immediate availability. Transpor- 
tation costs are also eliminated. Thus, the slightly higher 
initial cost can be more than recovered. , The new Throw- 
Away cylinder weighs about /3 as much as comparable 
returnable cylinders. It's only 16 inches in length, 4 inches 
in diameter-fits right in the laboratory bench drawer. It's 
easier and safer to handle and store. A solid-rim base gives 
the cylinder anti-tip stability-another important safety 
consideration. Valve outlets are standard. a Baker ensures 
fast delivery nationwide, with supply points in Chicago, IIl., 
Pittsburgh, Pa., Washington, D.C., Pasadena, Cal., and 
Phillipsburg, N.J. For prices, specifications and further 
information on gases available from J. T. Baker, send the 
coupon. 

Chemical Co. e Phillipsburg, N. J. 

The term LINDE is a registered trade mark of Union. Carbide Corporation. 
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you can heat seal ampoules one at 
a time ........ or Vacuum Pack up 
to 140 samples A'tomatieally with 
internal stoppering in the new 
TVirTis Vacuum Stoppering Tray 

Dryer. Partial inactivation of 
bacterial and virus cultIures which 
may occur during ampoule heat 
sealing operations is prevented. 
Valuable samples are fully 
protected by drying and stoppering 
under controlled conditions. 

This remarkably compact "bench" 
model freeze-dryer is a complete, 
se(f contained instrument. Only a 
suitable vacuum pump is required 
for actual operation. The Vacuum 

Stoppering Tray Dryer model no. 
10-800 is equipped with a mechan- 
ically refrigerated process shelf 
and internal condensing coils- (- 
entirely eliminating dry ice require-: . 
ments both for pre-freezing ::: : : : : 
samples and condensing suLblimat- -- 
ing water va por. The unique stop- 
pering plate seals all vials in the 
trays simultaneously in a matter 
of seconds. 

Details and prices on this import- 
ant new addition to ouLr compre- 
hen'sive line of free ze-rying 
equiipment will be sent 'Immediately 
upon request. 10--00 

The 4 Company, Inc. Gardiner, Nev iorl 



the versatile 

COMPACT AND COMPATIBLE MODULAR INSTRUMENTS 
FOR NUCLEAR RADIATION STUDIES 

HIGH VOLTAGE SUPPLY model 360 

HIGH VOLTAGE SUPPLY model 340 

AMPLIFIER-ANALYZER model 240 

DUAL-SCALER model 144 

SCALER-TIMER model 140 

This general purpose 6 KV high voltage power 
suLipply is all transistorized. The output voltage is 
continuously variable with a precision helipot, 
making it particularly applicable to geiger, scintil- 
lation, or proportional counting. 

The University 11 series model 340 is a 1.5 KV high 
voltage power supply, all transistorized, with a 
5 ma current ouLtput. Its stable operating charac- 
teristics, and its coarse and fine adjustments make 
it well suited to either single or multiple scintilla- 
tion detectors. 

The model 240 is an all transistorized amplifier- 
analyzer with both voltage and current input. The 
baseline and window can be varied from 0 to 
100% of their full range. The maximum amplifier 
gain is 1000. Also featured are coincidence and 
anticoincidence gating, and coarse and fine gain 
controls. 

The University I1 series model 144 all transistor- 
ized scaler has a 1 Asec resolving time, automatic 
recycling, and provision for automatic printout. It 
can be used either as one twelve-decade scaler 
or as two separate six-decade scalers. 

The model 140 scaler- timer, all transistorized, 
combines a six-decade scaler with a five-decade 
timer. All decades are pre-settable. Resolving time 
is 1 ,sec. Other features include automatic back- 
ground subtract, automatic recycle, and provision 
for automatic printout. 

Service available through all Baird-Atomic sales offices, U.S. and abroad. For information and data sheets on these instruments write the Atomic Instrument Dept. 
Scientists: Investigate challenging opportunities with Baird-Atomic. An Equal Opportunity Employer. 

Subsidiaries: 
Atomic Accessories Inc., Valley Stream, N.Y.; Chemtrac Inc., Cambridge, Mass. 
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Europe: B/A (Holland) N.V., 5A Hartogstraat, The Hague, Holland 
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(1) Newv Microprojector XIc (2) Ortholtx Microscope with Orthomat Altomatic Micro-canmera (3) Prado Microprojector (4) Micro- 
manoipulator (5) Base Sledge Microtome (6) SM Microscope (7) D ialux-pol Large Polarizing Microscope (8) Panphot Large Caonera 
Microscope (9) Inverted Microscope (10) Aristophot Universal Photomicrographic and Macrophotographic Camera (11) Interference 
Microscope (12) Large Minot Rotary Microtome type 1212 (13) Labolux Microscope (14) Ortholux Microscope with Heating Stactge 

LEITZ INSTRUMENTS FOR BIOLOGICAL RESEARCH 

These are basic tools designed to assist in every area where 
research takes you. Biologists will find a precision Leitz 
instrument that exactly fits their requirements. 
Every Leitz microscope, from the Universal Research 
Ortholux to the SM-f, is available equipped for practically 
limitless applications. Whether you require only bright-field 
viewing or fluorescent and phase contrast methods, you 
will find that all Leitz stands can be fitted to handle each 
technique easily. 
Leitz laboratory instrumentation permits research in depth: 
-A superb micromanipulator with motion reduction to 
1:1 / 800. -Several microtomes are available for the flaw- 
less preparation of microsections for applications in elec- 

tron, phase contrast, research, and routine microscopy. 
-Heating and cooling stages for high- and low-temperature 
thermal observations. -The ultimate in microprojection 
for teaching and conference purposes. -A complete range 
of photomicrographic cameras-including the exclusive, 
automatic Orthomat. 
These are but a few examples from the complete line of 
Leitz scientific instruments. Write for complete descriptive 
information of the individual instrument which you require. 
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th. W w2 o " - St z Id - f a rn O u s. p r 0 d u c t s f 
Ernst Le it z . I. b. H., We zar, Ger any-Erns t L eitz Ca ada Ltd. 

LEICA AND LEICINA CAMERAS - LENSES PROJECTORS * MICROSCOPES 

SCIENCE. VOL. 144 956 



22 May 1964, Volume 144, Num 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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Science and the General Welfare in a Democracy 
Most speeches by government scientists have the stimulating effect 

of a stiff dose of tranquilizer. The recent Harrelson lecture by Glenn 
T. Seaborg departs from this custom. He outlines some of the tre- 
mendous questions which face civilization in matters where science 
and technology affect the general welfare and indicates that our 
scientific leadership faces thorny problems in dealing with the support 
of science. 

Seaborg selects for special discussion three major recent develop- 
ments, each of which alone has changed or will change civilization 
irreversibly. Naturally he first examines the destructive and con- 
structive effects of atomic energy. Computers and automation are 
the second development, one whose eventual impact is not yet fully 
perceived. Seaborg feels that "the potential effects of this technology 
are of such significance that we must restudy, and perhaps may have 
to reshape, what we had thought were unchanging economic concepts 
and principles." Pointing to a third development which may change 
man's destiny, he comments on potential discoveries in molecular 
biology: 

"We may expect that inevitably our recently acquired knowledge 
of the genetic code will be applied also to the improvement of the 
human species. . . . But once we have the ability to determine the 
genetic characteristics of a human infant, who will step forward with 
sufficient wisdom to choose those traits most beneficial to the man 
of the future?" 

Against this background of the role of science and technology in 
shaping civilization, Seaborg examines how well we are equipped 
as a nation to cope with problems in which the health of science is 
at stake. At this point in his speech he seems to remember that as 
chairman of the Atomic Energy Commission he must avoid criticism 
of other bureaucrats. Accordingly, for a few moments his remarks 
lose their sharpness. However, he ends this section with the observa- 
tion that "we continue as a nation to be plagued by a persistent myo- 
pia as to our long-term national goals in science." He points out 
that "we will need to apportion funds among the different fields; 
weigh the relative merits of spending for research, for facilities, and 
for the improvement of teaching; and decide how much is justified 
for high-energy physics . . . and for other areas of work in which 
the costs for basic facilities are high." He asks, "How can we prevent 
a Science pork barrel?" And he cautions, "We must not let our 
national support of science and technology degenerate to the point 
where no state-no Congressional district-is complete without a 
Post Office, a reclamation project and a new science laboratory .... 
We must manage somehow to provide for the support of new 
centers . . . in such a way that we do not turn our best scientists 
into migratory workers . . . gravitating from one scientific mecca 
to another, dependent upon the fluctuating whims of Federal 
support." 

Seaborg does not provide solutions, but in posing the questions 
forthrightly he has set a high standard for others. Public discussion 
of these issues will surely lead to more informed thinking and ulti- 
mately to wiser action.-PHILIP H. ABELSON 

(Dr. Seaborg gave the Harrelson lecture at North Carolina State University, Raleigh, on 11 March 1964. Reprints can be obtained from the Division of Plblic Information, U.S. Atomic Energy Commission, Washington 25, D.C.) 
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Better Isotope 

USQUID USI N SPECTROMETERto screen the weaker isotope out of the spectrum of the more 

4IU 0[i | energetic one while maintaining optimum counting efficiency for 
each At the same time, the instrument must be capable of accept- 
ing and amplifying linearly pulses of different magnitudes to permit 
simultaneous counting of isotopes with widely varying energies. 
New Tri-Carb Liquid Scintillation Spectrometers provide unequalled 
isotope separation in a broad range of counting situations because 
they incorporate: 

(a) Pulse Summation-which provides a more precise reproduc- 
tion of the spectral shapes of low energy isotopes. 

(b) Precisely adjustable channels of pulse-height analysis with 

separate, non-overloading amplifiers for each channel. 

Pulse Summation is an exclusive Packard development for 

utilizing essentially all of the light energy produced in liquid 
scintillation solutions, instead of only half of the light as in 
older coincidence-type liquid scintillation spectrometers. In the 
liquid scintillation process, the total number of photons emitted 

\ ~ ~ ~~ ~ ~ for each low energy beta particle is very small. Even with the 

7A&\~~ ~< .. ~~~. best light collection and photocathode conversion efficiencies, 
only one or two photoelectrons are produced in each photo- 
multiplier tube from an average6 kev tritium particle. By doubling 

LICLLARTINPECthe number of photoelectrons analyzed through the full use of 
both photomultiplier tubes for pulse summation and subse- 
quent pulse-height analysis, a substantial advantage can be 
achieved in the statistics of photon collection and photoelec- 

-.-- DISCRIMINATOR LEVEL tron utilization. The more precise spectral curves achieved 
I SET AT TRITIUM CUT-OFF in new Tri-Carb Spectrometers as a result of better sta- 

,,,CARBON-14 tistics, provide unequalled separation of low energy iso- 
topes such as tritium and carbon-14. 

SEPARATE CHANNELS ,OF ANALYSIS 

QRITUI SCNEWTRLLAT SETRNew Tri-Carb Spectrometers provide truly separate channels of 

SET-ATSTRITMI CUTOR 
L pulse-height analysis with adjustable upper and lower discrimi- 

nator levels on each channel. Three interacting gain controls 
for each channel permit precise adjustment of pulse attenua- 
tion, without distortion, even when handling isotopes with 

CARBON-14 maximum energies varying as much as 100:1. Circuit design 
limits amplifier overload to approximately 400X; recovery time 
at this overload is only 0.4 ,sec. This allows highly accurate 
selection of optimum counting conditions for each chan- 
nel of analysis, and permits routine measurement of 
isotope mixtures such as tritium and phosphorous-32. 

Better isotope separation is just one of many significant new 

features now available in Packard Tri-Carb Spectrometers. 
Ask your Packard Sales Engineer for complete details, 
or write for Bulletin. 

?Packard SRIUE PN C 
BOX 428 ? LA GRANGE, ILLINOIS - AREA CODE 312 *485-6330 
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,..with Norelco Electron Microscope EM 200 ,..with Norelco Electron Microscope EM 200 

Two-dimensional 
lateral displacement 

:::: * and two independent 

.... r~ angular movements of 
the specimen under 

carrier, and may be investigatlion are 
moved a maximum of 2.4possible by r e placing 

the standard specimen 
stage with the 
new 
rotating/tilting 
specimen stage. 

The specimen holder of the new stage has a rotatable (? 16O?) specimen 

carrier, and may be tilted +- 30? above its axis. The specimen can also be 

moved a maximum of 2.4 mm in two directions at right angles, in a plane 
perpendicular to the beam axis. Specimen contamination can be eliminated 

by use of the Norelco Specimen Chamber Cooling Device. An extra opening 
is provided to insert auxiliaries for stressing, heating, or cooling of the 

specimen. A point resolution of 10 A is obtainable. 

Foremost in X-ray Progress Since 1896 
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1-6. Gastroenterology, 7th intern. 
congr., Brussels, Belgium. (Assoc. of Natl. 
European and Mediterranean Socs. of 
Gastroenterology, 43, rue des Champs- 
Elysees, Brussels 5) 

2-3. Photovoltaic Specialists, 4th annual 
conf., Cleveland, Ohio. (P. Rappaport, 
RCA Laboratories, Princeton, N.J.) 

2-4. Global Communications, intern. 
symp. (Globcom VI), Philadelphia, Pa. 
(R. Guenther, RCA Communications Sys- 
tems Div., Bldg. 1-3-1, Camden, N.J.) 

2-4. Telemetering, natl. conf., Los An- 
geles, Calif. (W. S. Pope, 8420 Quinn St., 
Downey, Calif.) 

2-5. Food Microbiology, 4th intern. 
symp., Goteborg, Sweden. (N. Molin, 
Swedish Inst. for Food Preservation Re- 
search, Goteborg 16) 

2-6. Acoustical Conf., 3rd., Budapest, 
Hungary. (Acoustics Div., Hungarian Soc. 
of Optics, Acoustics, and Film Techniques, 
Szabadsag ter 17, Budapest 5) 

2-6. Opthalmic-Optics, intern. congr., 
Copenhagen, Denmark. (Danmark Special 
Optiker-Forening, Vesterbrogade 41B, 
Copenhagen 5) 

3-5. Collaborative Pesticides Analytical 
Committee, 8th, Wageningen, Nether- 
lands. (R. de B. Ashworth, c/o Plant Pa- 
thology Laboratory, Hatching Green, 
Harpenden, Hertfordshire, England) 

3-10. American Metalworking Technol- 
ogy for the European Community 
(AMTEC), Brussels, Belgium. (E. L. 
Koester, ASTM, 10700 Puritan Ave., De- 
troit, Mich.) 

7-9. National Public Relations Council 
of Health and Welfare Services, New 
York, N.Y. (The Council, 257 Park Ave. 
S., New York 10010) 

7-9. Isotopically Labeled Drugs in Ex- 
perimental Pharmacology, conf., Chicago, 
11. (L. J. Roth, Dept. of Pharmacology, 
Univ. of Chicago, Chicago 60637) 

7-11. Special Libraries Assoc., St. Louis, 
Mo. (Mrs. J. North, Missile and Space 
Div., Lockheed Aircraft Corp., Palo Alto, 
Calif.) 

7-12. Mass Spectrometry and Allied 
Topics, 12th annual conf., Montreal, Que- 
bec, Canada. (N. D. Coggeshall, Gulf Re- 
search and Development Co., P.O. Drawer 
2038, Pittsburgh, Pa. 15230) 

7-13. European Ophthalmological Soc., 
2nd congr., Vienna, Austria. (J. Frangois, 
15, Place de Smet de Naeyer, Ghent, 
Belgium) 

8-9. Basic Cancer Research, 2nd Scan- 
dinavian symp., Stockholm, Sweden. (K. 
E. Hellstr6m, c/o Riksf6reningen mot 
Cancer, Postgiro 90 19 51, Stockholm) 

8-10. Quasi-Optics, symp., Polytechnic 
Inst. of Brooklyn, 14th, New York, N.Y. 
(Polytechnic Inst. of Brooklyn, 55 John- 
son St., Brooklyn 1) 

8-11. Cardiovascular Conf., 2nd intern., 
St. Adele, Quebec, Canada. (D. F. M. 
Bunce, Dept. of Physiology, College of 
Osteopathic Medicine and Surgery, Des 
Moines, Iowa) 

8-11. International Planned Parenthood 
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search, Goteborg 16) 

2-6. Acoustical Conf., 3rd., Budapest, 
Hungary. (Acoustics Div., Hungarian Soc. 
of Optics, Acoustics, and Film Techniques, 
Szabadsag ter 17, Budapest 5) 

2-6. Opthalmic-Optics, intern. congr., 
Copenhagen, Denmark. (Danmark Special 
Optiker-Forening, Vesterbrogade 41B, 
Copenhagen 5) 

3-5. Collaborative Pesticides Analytical 
Committee, 8th, Wageningen, Nether- 
lands. (R. de B. Ashworth, c/o Plant Pa- 
thology Laboratory, Hatching Green, 
Harpenden, Hertfordshire, England) 

3-10. American Metalworking Technol- 
ogy for the European Community 
(AMTEC), Brussels, Belgium. (E. L. 
Koester, ASTM, 10700 Puritan Ave., De- 
troit, Mich.) 

7-9. National Public Relations Council 
of Health and Welfare Services, New 
York, N.Y. (The Council, 257 Park Ave. 
S., New York 10010) 

7-9. Isotopically Labeled Drugs in Ex- 
perimental Pharmacology, conf., Chicago, 
11. (L. J. Roth, Dept. of Pharmacology, 
Univ. of Chicago, Chicago 60637) 

7-11. Special Libraries Assoc., St. Louis, 
Mo. (Mrs. J. North, Missile and Space 
Div., Lockheed Aircraft Corp., Palo Alto, 
Calif.) 

7-12. Mass Spectrometry and Allied 
Topics, 12th annual conf., Montreal, Que- 
bec, Canada. (N. D. Coggeshall, Gulf Re- 
search and Development Co., P.O. Drawer 
2038, Pittsburgh, Pa. 15230) 

7-13. European Ophthalmological Soc., 
2nd congr., Vienna, Austria. (J. Frangois, 
15, Place de Smet de Naeyer, Ghent, 
Belgium) 

8-9. Basic Cancer Research, 2nd Scan- 
dinavian symp., Stockholm, Sweden. (K. 
E. Hellstr6m, c/o Riksf6reningen mot 
Cancer, Postgiro 90 19 51, Stockholm) 

8-10. Quasi-Optics, symp., Polytechnic 
Inst. of Brooklyn, 14th, New York, N.Y. 
(Polytechnic Inst. of Brooklyn, 55 John- 
son St., Brooklyn 1) 

8-11. Cardiovascular Conf., 2nd intern., 
St. Adele, Quebec, Canada. (D. F. M. 
Bunce, Dept. of Physiology, College of 
Osteopathic Medicine and Surgery, Des 
Moines, Iowa) 

8-11. International Planned Parenthood 
Federation, conf. of region for Europe, 
Near East, and Africa, London, England. 
(J. Bettie, 6 Pembroke Rd., London, W. 1) 

8-12. Surface Contamination, intern. 
symp., Gatlinburg, Tenn. (B. R. Fish, 
Health Physics Div., Oak Ridge Natl. 
Laboratory, P.O. Box X, Oak Ridge, Tenn.) 
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Worthington can supply 
PURE CULTURES of BACTERIA or FUNGI 

in kilogram quantities; suitable for DNA, RNA, or enzyme isolation. 

Accurate temperature and air flow controls insure repro- 
ducibility of protocol conditions. We invite your inquiry. 
Cells can be supplied lyophilized or frozen. E. coli 
(Crooke's strain) immediately available at $1.00 per 
gram, dry weight, in kilogram lots. Prices somewhat 
higher in fractional amounts. 

Write for information: 

WORTHINGTON BIOCHEMICAL CORPORATION 
FREEHOLD 1, NEW JERSEY 

beside the STILL waters... 
there's always the LOUGHBOROUGH / X 

ALL GLASS WATER STILL 

Two highly productive I 
4 LITERS PER HOUR 

models available: and 8 LITERS PER HOUR 

COMPACT. INGENIOUS* EFFICIENT 
COMPACT: Only 3 components: 
condenser, boiling reservoir, immer- 
sion heater (automatic overload 
protected). 
INGENIOUS: Reservoir fills from tap 
and automatically maintains con- 
stant water level. Cooling water in 
condenser recycles to boiling reser- 
voir . . . preheated. Steam trap 
allows only vapor to enter condenser 
- no solids. 
EFFICIENT: Distillate producedis py- 
rogen free and analyses have shown 
it to contain less than one part in 
10 millions of iron, copper, chromi. 
um or nickel. 

Write for brouchure LSI-F. 
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uuoors oIlapiru opeeui riier uaisc greaty 
increases the efficiency of Buchner funnels 
through the utilization of a major portion of 
the filter paper surface. In some filtering 
operations, filtration is limited to those areas 
of the filter paper which lie directly over 
the holes in the Buchner funnel plate. With 
the Coors Shapiro Speedi Filter disc inter- 
posed between the plate and the filter pa- 
per, you utilize completely the entire area of 
the filter paper. The speed of filtration is 
greatly increased as is the quantity of sus- 
pension which can be filtered by a single 
sheet of paper. What's more, the total 
surface is uniformly coated. Coors filter 
discs are immediately available through your 
laboratory supply dealer, in four standard 
sizes or in an assortment of the four sizes. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF DEPENDABILITY 

COORS 

U.S.A. 
COORS PORCELAIN COMPANY, GOLDEN, COLORADO 
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9. International Assoc. for the Preven- 
tion of Blindness, Vienna, Austria. (J. P. 
Baillart, 47, rue de Bellechasse, Paris 7?, 
France) 

9-11. Cobalt Applications, intern. meet- 
ing, Brussels, Belgium. (Cobalt Informa- 
tion Center, Battelle Memorial Inst., 505 
King Ave., Columbus 1, Ohio) 

9-11. Electromagnetic Compatibility, 
6th natl. symp., Los Angeles, Calif. (J. 
A. Eckert, Dept. 3441/32, Northrop Nor- 
air, 3901 West Broadway, Hawthorne, 
Calif.) 

9-12. Canadian Federation of Biologi- 
cal Societies, Halifax, N.S. (A. H. Neu- 
feld, The Federation, Univ. of Western 
Ontario, London, Ont., Canada) 

9-12. Max Planck Soc. for the Further- 
ance of Science, general meeting, Ham- 
burg, Germany. (Max-Planck Gesellschaft 
zur F6rderung des Wissenschaften e.V., 
Diisseldorf, Germany) 

10-12. Heat Transfer and Fluid Me- 
chanics, Berkeley, Calif., (S. Levy, General 
Electric Co., 150 Curtner Ave., San Jose, 
Calif.) 

10-19. Intergovernmental Oceanograph- 
ic Commission, 3rd session, Paris, France. 
(W. S. Wooster, Office of Oceanography, 
UNESCO, Place de Fontenoy, Paris 7?) 

11-13. Manufacturing Chemists' Assoc., 
92nd annual, White Sulphur Springs, W. 
Va. (MCA, 1825 Connecticut Ave., NW, 
Washington, D.C.) 

11-13. Population Assoc. of America, 
San Francisco, Calif. (P. C. Glick, Bureau 
of Census, Washington, D.C. 20233) 

13-19. Medical Film Festival, Helsinki, 
Finland. (W. M. A.-Film Finmedicas, 
Ullanlinnankatu 1, Helsinki) 

13-19. World Medical Assoc., 18th 
general assembly, Helsinki, Finland. (H. S. 
Gear, 10 Columbus Circle, New York, 
N.Y. 10019) 

14-17. American Assoc. of Feed Mi- 
croscopists, 12th annual, Hot Springs, Ark. 
(G. M. Barnhart, Missouri Dept. of Agri- 
culture, State Office Bldg., Jefferson City) 

14-17. American Nuclear Soc., 10th an- 
nual, Philadelphia, Pa. (0. J. DuTemple, 
244 E. Ogden Ave., Hinsdale, Ill. 60502) 

14-18. Industrial Pharmaceutical Re- 
search, 6th natl. conf., Land O'Lakes, Wis. 
(L. W. Busse, 190 Pharmacy Bldg., Univ. 
of Wisconsin, Madison 6) 

14-18. Health Physics Soc., 9th annual, 
Cincinnati, Ohio. (H. F. Kolde, Taft Sani- 
tary Engineering Center, Cincinnati) 

14-19. Alpha Chi Sigma Fraternity, 
Greenvale, L.I., N.Y. (M. L. Griffin, 5503 
E. Washington St., Indianapolis, Ind.) 

14-19. Cardiology, 7th inter-American 
congr., Montreal, P.Q., Canada. (The Con- 
gress, 2052 St. Catherine St., W., Mon- 
treal 25) 

14-20. National Speleological Soc., an- 
nual conv., New Braunfels, Tex. (J. H. 
Estes, 2818 S. 39 St., Abilene, Tex. 79605) 

15-16. Association for Applied Gnoto- 
biotics, 4th symp., East Lansing, Mich. 
(C. K Whitehair, Dept. of Pathology, 
Michigan State Univ., East Lansing) 
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biotics, 4th symp., East Lansing, Mich. 
(C. K Whitehair, Dept. of Pathology, 
Michigan State Univ., East Lansing) 

15-17. Lattice Defects in Quenched 
Metals, intern. conf., Argonne, Ill. (The 
Conference, Bldg. 212, Argonne Natl. 
Laboratory, Argonne) 

15-17. Institute of Navigation, 20th an- 
nual, New York, N.Y. (P. Rosenberg, 330 
Fifth Ave., Pelham, N.Y. 10803) 

15-17. Lattice Defects in Quenched 
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Small Animal Anesthesia 
By WILLIAM V. LUMB, D.V.M., M.S., 
Ph.D., Professor of Veterinary 
Medicine, Colorado State University, 
Fort Collins. 420 pages. 125 illus., 
1 in color. 60 tables. $11.50. 

NEW! Dr. Lumb describes anesthetic 
techniques and equipment necessary to 
cope successfully with normal and emer- 
gency situations which arise in treating 
small domestic, laboratory and many 
species of wild animals. This completely 
integrated guide is the first book devoted 
strictly to small animal anesthesia. 

Human Reproduction and 
Sexual Behavior 

Edited and with contributions by 
CHARLES W. LLOYD, M.D. Worcester 
Foundation for Experimental Biology, 
Shrewsbury, Massachusetts. 16 CON- 
TRIBUTORS. 564 pages. 203 illustra- 
tions. 16 tables. $12.50. 

NEW! This major contribution brings to- 
gether what is known today about all of 
the functional elements of sex behavior 
and reproduction-endocrine, neurological, 
psychological and psychiatric. A full sec- 
tion on sex and the law is included. 

Veterinary Toxicology 
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By WILLIAM V. LUMB, D.V.M., M.S., 
Ph.D., Professor of Veterinary 
Medicine, Colorado State University, 
Fort Collins. 420 pages. 125 illus., 
1 in color. 60 tables. $11.50. 
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tion on sex and the law is included. 

Veterinary Toxicology 
By R. D. RADELEFF, D.V.M., Toxi- 
cological Investigations Laboratory, 
Animal Disease and Parasite Research 
Division, U.S. Dept. of Agriculture; 
President, American College of 
Veterinary Toxicologists. About 400 
pages. Illustrated. Ready in June. 

NEW! This book presents a firm under- 
standing of the scope and usefulness of 
veterinary toxicology as a fundamental 
specialty in the development of drugs and 
agricultural chemicals. The inclusive cov- 
erage applies to all of North America. 

An Introduction to the Fine 
Structure of Cells & Tissues 
By KEITH R. PORTER, Ph.D., Depart- 
ment of Biology, Harvard University, 
Cambridge; ,and MARY A. BONNE- 
VILLE, Ph.D., Department of Anato- 
my, College of Physicians and Sur- 
geons, Columbia University, New 
York City. Approx. 60 loose-leaf 
sheets, 81/2" x 11", punched to fit 
standard size notebook. 30 full-page 
electron microscopic illustrations and 
30 accompanying illustrations. New 
2nd edition. Ready in August. 

NEW 2nd EDITION! Applications of the 
latest techniques of electron microscopy 
permit illustrations to appear in a pre- 
viously unobtained clarity. Several new 
illustrations are in the new edition. 

LEA & FEBIGER 
Washington Square Phila., Pa. 19106 

SCIENCE, VOL. 144 

By R. D. RADELEFF, D.V.M., Toxi- 
cological Investigations Laboratory, 
Animal Disease and Parasite Research 
Division, U.S. Dept. of Agriculture; 
President, American College of 
Veterinary Toxicologists. About 400 
pages. Illustrated. Ready in June. 

NEW! This book presents a firm under- 
standing of the scope and usefulness of 
veterinary toxicology as a fundamental 
specialty in the development of drugs and 
agricultural chemicals. The inclusive cov- 
erage applies to all of North America. 

An Introduction to the Fine 
Structure of Cells & Tissues 
By KEITH R. PORTER, Ph.D., Depart- 
ment of Biology, Harvard University, 
Cambridge; ,and MARY A. BONNE- 
VILLE, Ph.D., Department of Anato- 
my, College of Physicians and Sur- 
geons, Columbia University, New 
York City. Approx. 60 loose-leaf 
sheets, 81/2" x 11", punched to fit 
standard size notebook. 30 full-page 
electron microscopic illustrations and 
30 accompanying illustrations. New 
2nd edition. Ready in August. 

NEW 2nd EDITION! Applications of the 
latest techniques of electron microscopy 
permit illustrations to appear in a pre- 
viously unobtained clarity. Several new 
illustrations are in the new edition. 

LEA & FEBIGER 
Washington Square Phila., Pa. 19106 

SCIENCE, VOL. 144 



BACTO-LATEX 
0.81 MICRON 

Product of 

Dow Research and 
Difco Standardization 

Bacto-Latex 0.81 micron is characterized 
by uniform particle size, batch reproduci- 
bility and biological inertness 

? An inert carrier for use in clinical and 
investigational tests including 

RHEUMATOID ARTHRITIS 

INFLAMMATORY DISEASES 

TRICHINOSIS 

LEPTOSPIROSIS 

f Recommended for Rheumatoid Arthritis 
Tests of Singer and Plotz and modifica- 
tions 

Literature available on request 

DIFCO LABORATORIES 
DETROIT 1 MICHIGAN USA 

BIOLOGICS CULTURE MEDIA REAGENTS 

-~~~~~ 

ADVANCES IN INSTRUMENTATION FOR PROTEIN ANALYSIS 

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

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

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

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

phoresis and micro-electrophoresis in agar. 
For full details, request literature file 6800S52 

New accessories are now available for making double-diffusion 

PrecltiN | Albumitl Fosl nteom. A boiw START Gomm. globulin 

^~pho.~ t ,o0buls Alpho.-2 qlobu.ins aeto ond gr. r.a globulins 

LKB Instruments Inc., 4840 Rugby Ave., Washington 14, D. C. 
International Headquarters: LKB-Produkter AB P.O.B. 12220, Stockholm 12, Sweden 

M 
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TYGON? 

TUBING 

The world over, more labora- 
tories have standardized on 
Tygon plastic Tubing than on 
any other brand. No other tub- 
ing is "just as good as" Tygon. 
For your protection, every foot 
is permanently branded with 
the name TYGON and the 
formulation number. 

225.H 

Plastics & Synthetics Division 

U. S S ST EWARE 
AKRON 9, OHIO 

TYGON? 

TUBING 

The world over, more labora- 
tories have standardized on 
Tygon plastic Tubing than on 
any other brand. No other tub- 
ing is "just as good as" Tygon. 
For your protection, every foot 
is permanently branded with 
the name TYGON and the 
formulation number. 

225.H 

Plastics & Synthetics Division 

U. S S ST EWARE 
AKRON 9, OHIO 

15-17. American Neurological Assoc., 
89th annual, Atlantic City, N.J. (M. D. 
Yahr, 710 West 168 St., New York, N.Y.) 

15-18. American Soc. of Limnology 
and Oceanography, 27th annual, Miami 
Beach, Fla. (G. H. Lauff, ASLO, Sapelo 
Island Research Foundation, Sapelo Is- 
land, Ga.) 

15-18. Materials, 2nd intern. symp., 
Berkeley, Calif. (T. H. Chenoweth, 276 
Hearst Mining Bldg., Univ. of California, 
Berkeley 94720) 

15-19. Antibiotics, intern. congr., 
Prague, Czechoslovakia. (V. Vloek, Anti- 
biotics Research Inst., Roztoky near 
Prague) 

15-19. Molecular Spectroscopy, symp., 
Columbus, Ohio. (H. H. Nielsen, Dept. of 
Physics, Ohio State Univ., 174 W. 18 
Ave., Columbus 43210) 

15-19. Technical Writers, 12th annual 
inst., Troy, N.Y. (J. R. Gould, Rensselaer 
Polytechnic Inst., Troy) 

15-21. Women Engineers and Scientists, 
1st intern. conf., New York, N.Y. (E. 
Eaves, 18 Third Ave., Port Washington, 
N.Y. 11050) 

15-3. Relativity, teaching at undergrad- 
uate level, Arlington, Tex. (J. Ellis, Dept. 
of Physics, Arlington State College, Ar- 
lington) 

15-4 Sept. Gordon Research Conf., New 
Hampshire. (W. G. Parks, Dept. of Chem- 
istry, Univ. of Rhode Island, Kingston) 

16-17. Computer Augmentation of Hu- 
man Reasoning, symp., Washington, D.C. 
(W. D. Orr, TRW Computer Div., 8433 
Fallbrook Ave., Canoga Park, Calif.) 

16-18. Entomological Soc. of America, 
Pacific Branch, annual, Long Beach, 
Calif. (W. W. Allen, 112 Agric. Hall, 
Dept. of Entomology, Univ. of California, 
Berkeley) 

17-19. Microscopy, 11lth intern. symp., 
Chicago, Ill. (MICRO-64, McCrone Re- 
search Inst., 451 E. 31 St., Chicago 60616) 

17-20. American College of Angiology, 
Las Vegas, Nev. (A. Halpern, 11 Hampton 
Court, Great Neck, N.Y.) 

17-20. International Assoc. for the 

Study of the Bronchi, 14th congr., Vienna, 
Austria. (Secretariat, The Congress, c/o 
Wiener Medizinische Akademie fur Arzt- 
liche Fortbildung, Aslerstr. 4, Vienna 9) 

18-19. Patent, Trademark, and Copy- 
right Research Inst., 8th annual conf., 
George Washington Univ., Washington, 
D.C. (PTCR Inst., George Washington 
Univ., Washington, D.C. 20006) 

18-19. American Rheumatism Assoc., 
San Francisco, Calif. (J. A. Coss, Jr., 20 
E. 76 St., New York, N.Y. 10021) 

18-20. Community Psychiatry, conf., 
Univ. of Wisconsin, Madison. (L. M. 
Roberts, 1300 University Ave., Madison) 

18-20. Endocrine Soc., San Francisco, 
Calif. (H. H. Turner, 200 N. Walker, 
Oklahoma City, Okla.) 

18-20. American Assoc. of Physics 
Teachers, summer meeting, Madison, Wis. 
(H. R. Crane, Dept. of Physics, Univ. of 
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liche Fortbildung, Aslerstr. 4, Vienna 9) 

18-19. Patent, Trademark, and Copy- 
right Research Inst., 8th annual conf., 
George Washington Univ., Washington, 
D.C. (PTCR Inst., George Washington 
Univ., Washington, D.C. 20006) 

18-19. American Rheumatism Assoc., 
San Francisco, Calif. (J. A. Coss, Jr., 20 
E. 76 St., New York, N.Y. 10021) 

18-20. Community Psychiatry, conf., 
Univ. of Wisconsin, Madison. (L. M. 
Roberts, 1300 University Ave., Madison) 

18-20. Endocrine Soc., San Francisco, 
Calif. (H. H. Turner, 200 N. Walker, 
Oklahoma City, Okla.) 

18-20. American Assoc. of Physics 
Teachers, summer meeting, Madison, Wis. 
(H. R. Crane, Dept. of Physics, Univ. of 
Michigan, Ann Arbor) 

18-20. Space Technology, 4th European 
symp., Rome, Italy. (A. Eula, Associaz- 
zione Italiana Razzi, Piazzo Santo Ber- 
nardo 101, Rome) 

18-20. Sulfite Pulping, conf., Chicago, 
Ill. (Technical Assoc. of the Pulp and 
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Paper Industry, 360 Lexington Ave., New 
York, N.Y. 10017) 

18-22. American College of Chest 
Physicians, San Francisco, Calif. (M. 
Kornfeld, 112 E. Chestnut, Chicago, Il.) 

19. Parenteral Drug Assoc., Philadel- 
phia, Pa. (The Association, Broad and 
Chestnut Sts., Philadelphia 7) 

19-20. American Geriatrics Soc., 21st 
annual, San Francisco, Calif. (AGS, 10 
Columbus Circle, New York, N.Y. 10019) 

19-27. Chemical Engineering, European 
conv., Frankfurt am Main, Germany (Chi- 
cago Section, American Chemical Soc., 
86 E. Randolph St., Chicago 1, Ill.) 

21. Surface Physics, Providence, R.I. 
(W. H. Brattain, Bell Telephone Labora- 
tories, Murray Hill, N.J. 17971) 

21-23. Society for Investigative Der- 
matology, 25th annual, San Francisco, 
Calif. (H. Beerman, SID, 255 S. 17 St., 
Philadelphia, Pa. 19103) 

21-24. American Soc. of Agricultural 
Engineers, Fort Collins, Colo. (J. L. Butt, 
ASAE, 420 Main St., St. Joseph, Mich.) 

21-25. Air Pollution Control Assoc., 
57th annual, Houston, Tex. (The Associa- 
tion, 4400 Fifth Ave., Pittsburgh, Pa.) 

21-25. American Medical Assoc., San 
Francisco, Calif. (F. J. L. Blasingame, 
N. Dearborn, Chicago, Ill. 60610) 

21-26. American Soc. for Testing and 
Materials, 67th annual, Chicago, l11. 
(ASTM, 1916 Race St., Philadelphia 3, 
Pa.) 

22-24. American Dairy Science Assoc., 
Tucson, Ariz. (H. F. Judkins, 32 Ridge- 
way Circle, White Plains, N.Y.) 

22-24. Medicinal Chemistry, 9th natl. 
symp., Minneapolis, Minn. (A. T. Win- 
stead, American Chemical Soc., 1155 16th 
St., NW, Washington, D.C. 20006) 

22-24. Association for Research in 
Ophthalmology, San Francisco, Calif. (H. 
Kaufman, c/o Hillis Miller Health Center, 
Gainesville, Fla.) 

22-24. Photosensitization in Solids, in- 
tern. conf., Chicago, Ill. (L. Grossweiner, 
Dept. of Physics, Illinois Inst. of Tech- 
nology, Chicago) 

22-24. American Assoc. of Physical 
Anthropologists, 33rd annual, Mexico 
City, Mexico. (T. D. Stewart, The Asso- 
ciation, U.S. Natl. Museum, Washington, 
D.C.) 

22-24. Polymers, 2nd biennial symp., 
American Chemical Soc., Durham, N.C. 
(H. N. Friedlander, Chemstrand Research 
Center, Inc., Box 731, Durham) 

22-25. Agricultural Pesticides Technical 
Soc., Fredericton, N.B., Canada. (W. H. 
Minshall, University Substation P.O., 
London, Ont., Canada) 

22-25. American Soc. of Pharmacog- 
nosy, annual, Pittsburgh, Pa. (R. Blomster, 
Univ. of Pittsburgh School of Pharmacy, 
Pittsburgh 15213) 

22-26. American Soc. for Engineering 
Education, Orono, Maine. (W. L. Collins, 
Univ. of Illinois, Urbana) 

22-26. Nobel Prize Winners, 14th meet- 
ing, Lindau im Bodensee, Germany. (H. 
F. Kinderlen, Standing Working Commit- 
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Ideal for spectroscopy, field-ion microscopy, IR-detector and laser cool- 
ing - or any investigative work with small specimens at cryogenic tempera- 
tures. 

The compactness of the CRYO-TIP Refrigerators permits easy handling 
during experiments. 

Temperature control as precise as ? 0.1?K can be maintained for ex- 
tended periods. 

CRYO-TIP Refrigerators do not require liquid helium . . . are ready to 

operate without elaborate preparation ... use standard, inexpensive nitrogen 
and hydrogen gas cylinders. Up to 4 watts net refrigeration is provided by the 

open-cycle Joule-Thomson system. The product of over five years of engi- 
neering development by Air Products, CRYO-TIP Refrigerators are designed 
for maximum reliability, safety, and ease of use. 

For full details, write for Technical Bulletin CRS-105-64 to: 

INC. 
Advanced Products Department 
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22-27. AAAS Pacific Division, 45th 
meeting, Vancouver, B.C., Canada. (R. C. 
Miller, California Acad. of Sciences, San 
Francisco) 

22-27. International Organization for 
Pure and Applied Physics, 2nd general 
assembly, Paris, France. (J. Tonnelot, 
Laboratoire de Biologie Physico-Chimi- 
que, Orsay, Seine-et-Oise, France) 

23. National Assoc. of Science Writers, 
San Francisco, Calif. (M. D. Spencer, 
Buffalo Evening News, Buffalo, N.Y.) 

23-25. Precision Electromagnetic Mea- 
surements, conf., Boulder, Colo. (National 
Bureau of Standards, Boulder Labs., 
Boulder) 

23-26. American Home Economics 
Assoc., 55th annual, Detroit, Mich. 
(AHEA, 1600 20th St. NW, Washington, 
D.C.) 

24-25. Computers and Data Processing, 
11lth annual, symp., Estes Park, Colo. (W. 
H. Eichelberger, Denver Research Inst., 
Univ. of Denver, Denver, Colo. 80210) 

24-26. Joint Automatic Control Conf., 
Stanford, Calif. (L. Zadeh, Univ. of Cali- 
fornia, Berkeley) 

24-28. American Assoc. of Bioanalysts, 
annual, Las Vegas, Nev. (W. N. Reich, 
AAB, P.O. Box 607, Walnut Creek, Calif.) 

24-1. Air Pollution, European conf., 
Strasbourg, Austria. (A. Stern, Div. of Air 
Pollution, U.S. Public Health Service, 
Washington, D.C. 20201) 

25-26. Fundamental Phenomena in Hy- 
personic Flow, intern. symp., Buffalo, N.Y. 
(H. S. Tolley, Cornell Aeronautical Lab- 
oratory, P.O. Box 235, Buffalo 14221) 

25-27. American Physical Soc., Denver, 
Colo. (R. G. Sachs, Sterling Hall, Univ. 
of Wisconsin, Madison 53706) 

25-28. Rockets and Space Flight, 13th 
symp., Darmstadt, Germany. (A. F. Staats, 
Hermann-Oberth-Gesellschaft, Fritz-Bein- 
dorff-Allee 9, Hanover Germany) 

28-4. American Library Assoc. St. 
Louis, Mo. (D. H. Clift, 50. E. Huron 
St., Chicago, Ill.) 

29-30. Vacuum Metallurgy, conf., New 
York, N.Y. (M. A. Cocca, G.E. Labora- 
tory, P.O. Box 088, Schenectady, N.Y.) 

29-1. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, 71st annual, Cleveland, Ohio. 
(ASHRAE, 345 E. 47 St., New York, N.Y.) 

29-1. Effects of Radiation on the He- 
reditary Fitness of Mammalian Popula- 
lations, symp., Bar Harbor, Maine. (T. H. 
Roderick, Jackson Laboratory, Bar Har- 
bor) 

29-2. American Inst. of Aeronautics 
and Astronautics, 1st annual, Washington, 
D.C. (AIAA, 500 Fifth Ave., New York, 
N.Y. 10036) 

29-2. American Dermatological Assoc., 
Honolulu, Hawaii. (W. M. Sams, 303 
Ingrham Bldg., Miami 32, Fla.) 

30-5. Society for Social Responsibility 
in Science, Fellowship Farm, Pa. (W. C. 
Davidson, Dept. of Physics, Haverford 
College, Haverford, Pa.) 
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July 

1-4. National Soc. of Professional En- 
gineers, annual, Asheville, N.C. (K. E. 
Trombley, NSPE, 2029 K St., NW, Wash- 
ington, D.C.) 
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COMPACT 

Low Flow PruMi 
Infinitely Variable Throughout Range 

Complete with 
motorandspeed 
control. Model 
AL-2-E, 1.5 to 
120 ML/hr. 
Model AL-4-E, 
10to900ML/hr. 

Front plate, eccentrically mounted, 
tilts as shaft rotates and compresses 
tubing forcing liquid around loop. 

tpacity 1.5 to 900 ML/hr. 
S used in 

infusion 
chromotography 
sampling 
metering 

No Corrosion 
No Contamination 

Sigmamotor AL-E pumps 
provide precise volume con- 
trol by means of speed of 
shaft rotation. Speed is varied 
by a solid state converter 
operating on regular 115 volt 
A.C. line. Priced $260 & $275. 

1. Flow rate can be recorded and repeated exactly. 
2. Equipment is lightweight, 10 lbs., and portable. 
3. Set-up and calibration is quick and easy. 

S I G MAM OTO R INC. 
68 NORTH MAIN STREET * MIDDLEPORT, NEW YORK 

for maximum fractionation . . . 

THE SERIES 500 
An improved and 
simplified design. 
* Compact and mov- 

able 
* Expandable 

100 to 500 tubes 
? Reliable 
? Proven ability-in 

laboratories all 
over the world 

* Convenience-de- 
signed and engi- 
neered in labora- 
tories by working 
scientists 

The Countercurrent fractionator has proven invaluable 
in such diverse research as fatty acids, polymers, inor- 
ganics, barbiturates, aliphatics, steroids, virus, natural prod- 
ucts, aromatics, antibiotics, amino compounds, RNA. Write 
for our bibliography of recent work using this appa- 
ratus. 
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The Sage Series 100 Time Lapse Apparatus 
provides 16mm motion pictures that 
are sharp, clear, in perfect register at 
the highest magnifications. The built- 
in xenon light source has a flash 
duration of 10-4 see, is variable over 
a wide range of intensity, provides 
ample illumination for phase contrast, 
oil immersion. 
The instrument includes a unique 
desk-mounted vibration-isolation sys- 
tem, camera and drive assembly with 
a wide choice of framing rates, view- 
ing eyepiece for the microscope, and 
optically aligned dual light source 
(xenon flash for photography, incan- 
descent for viewing). Models for up- 
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1-4. British Tuberculosis Assoc., St. 
Andrews, Scotland. (BTA, 59 Portland 
Place, London, W. 1, England) 

2-3. Spectrochemical Analysis, limits 
of detection, conf., Exeter, England, Insti- 
tute of Physics and the Physical Society, 
47 Belgrave Sq., London, S.W.1, England) 

2-4. Scandinavian, Dental Congr., Hel- 
sinki, Finland. (N. Anderson, Bergmansg. 
11 D, Helsinki) 

2-5. Northwest Proctologic Soc., Banff, 
Canada. (F. C. Swartzlander, Greyhound 
Bldg., Calgary, Canada) 

2-8. Nuclear Physics, intern. congr., 
Paris, France. (The Congress, B.P. No. 14, 
Orsay, Seine-et-Oise, France) 

5-10. American Physical Therapy As- 
soc., annual conf., Denver, Colo. (H. J. 
Hislop, 1790 Broadway, New York, N.Y. 
10019) 

6-8. Electron-Beam Processes for Micro- 
electronics, symp., Malvern, Worcester, 
England. (Information Officer, Royal 
Radar Establishment, St. Andrews Rd., 
Malvern) 

6-9. Learning and Associated Pheno- 
mena in Invertebrates, Cambridge, Eng- 
land. (D. Davenport, Dept. of Biological 
Sciences, Univ. of California, Santa Bar- 
bara) 

6-9. Signal Processing in Radar and 
Sonar Directional Systems, Birmingham, 
England. (British Institution of Radio En- 
gineers, 9 Bedford Sq., London, W.C.1) 

6-10. Magnetic Recording, intern conf., 
London, England. (Secretariat, the Con- 
ference, c/o Inst. of Electrical Engineers, 
Savoy PI., London, W.C.2) 

6-10. Theoretical and Applied Mathe- 
matical Programming, intern. symp., Lon- 
don, England. (M. Kinnaird, Operational 
Research Soc., 64 Cannon St., London, 
E.C.4) 

6-10. Physics of Non-crystalline Solids, 
intern congr. Delft, Netherlands, (J. A. 
Prins, Lab. Technische Natuurkunde T.H. 
Delft) 

6-11. Magnetohydrodynamic Electrical 
Power Production, Paris France. (Euro- 
pean Nuclear Energy Agency, 38 Blvd. 
Suchet, Paris 16e) 

6-12. Sanitary Engineering, 9th inter- 
American congr., Bogota, Colombia. (J. 
A. Jove, Inter-American Assoc. of Sani- 
tary Engineering, Centro Sim6n Bolivar, 
Edificio Sur, 6? piso, Caracas, Venezuela) 

7-10. American Dental Soc. of Europe, 
annual, Brighton, England. (A. E. F. Stur- 
ridge, 35 Harley St., London, W.1) 

7-11. European Orthodontic Soc., 40th 
congr., Athens, Greece. (H. N. Harala- 
bakis, Akadimias St. 31, Athens 135) 

8-11. International Soc. of Gastroenter- 
ology, 6th intern. congr., Medellin, Colom- 
bia. (J. L. A. Roth, 419 S. 19 St., Phila- 
delphia, Pa.) 

8-16. Entomology, 12th intern. congr., 
London, England. (P. Freeman, British 
Museum of Natural History, Cromwell 
Rd., London, S.W.7) 

10-11. Rocky Mountain Cancer Conf., 
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Compact system with unique baffle plate for 
direct tap water cooling-2 standard models 
accept strips or full 181/4" x 221/2" sheets- 
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buffer solutions-ideal for separation of nu- 
cleotides, conjugated steroids, organic and 
inorganic acids 
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POWER SUPPLIES 

4 outstandingly engineered high voltage units 
cover range from 1000 to 10,000 volts-all 
solid state circuitry-instant start-current 
overload relays and complete internal interlock 
system for maximum protection-available 
with preset timer for runs to 5 hours 

ACCESSORIES 
Model SP-4 Servoscanner for 4 7r radiopaper- 
gram scanning * Electrophoresis coolants and 
Whatman paper rolls N Specially designed 
compact water coolers for controlled water 
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12-15. Solid Propulsion, NASA meeting, 
Philadelphia, Pa. (W. H. Hunter, Office 
of Program Development, Washington, 
D.C. 10025) 

12-16. Gastroenterology, 9th Pan 
American congr., Bogot'a, Colombia. (C. 
A. Estape, Soriano 877, Montevideo, Uru- 
guay) 

13-15. Problems of Capillary Perme- 
ability in Health and Disease, Univ. of 
Michigan 1964 summer symp., Ann Arbor, 
Mich. (M. M. Dewey, Dept. of Anatomy, 
Univ. of Michigan, Ann Arbor) 

13-15. Data Processing and Acquisition 
in Biology and Medicine, conf., Rochester, 
N.Y. (K. Enslein, 42 East Ave., Rochester 
14604) 

13-17. Canadian Teachers' Federation, 
Lac Beauport, P.Q., Canada. (G. Nason, 
444 MacLaren St., Ottawa, Ont., Canada) 

13-17. Chemistry of Carbohydrates, 
intern. symp., Miinster, Germany. (F. 
Micheel, Organisch-Chemisches Institut, 
Universitait, Hindengurgplatz 55, Miinster) 

13-17. International Assoc. for Child 
Psychiatry and Allied Professions, London, 
England. (F. H. Stone, Royal Hospital 
for Sick Children, 70 University Ave., 
Glasgow, W.2 Scotland) 

13-18. Instrumental Analytical Chemis- 
try, 3rd annual symp., Bethlehem, Pa. (A. 
J. Diefenderfer, Dept. of Chemistry, Le- 
high Univ., Bethlehem) 

13-18. Latin Federation of Medical 
Electro-Radiological Socs., 6th congr., 
Brussels, Belgium. (Secretariat, 256 Chaus- 
see de Wavre, Heverle-Louvain, Belgium) 

14-17. Rarefied Gas Dynamics, 4th 
intern. symp., Toronto, Ont., Canada. (G. 
N. Patterson, Inst. of Aerophysics, Univ. 
of Toronto, Toronto 5) 

14-17. Regional Science Assoc., 4th 
congr., Ghent, Belgium. (W. Isard, Univ. 
of Pennsylvania, Philadelphia 19104) 

14-17. Western Resources Conf., 
Boulder, Colo. (Bureau of Continuation 
Education, 352 Chemistry Bldg., Univ. 
of Colorado, Boulder) 

14-19. Sociology, 7th Latin American 
congr., Bogota, Colombia. (C. E. Angulo, 
Facultad de Sociologia, Universidad Na- 
cional de Colombia, Bogota) 

15-19. Pleistocene Geomorphology, 
symp., Cambridge, England. (T. H. El- 
kins, Royal Geographical Soc., Kensington 
Gore, London, S.W.7, England) 

16-24. British Medical Assoc., annual 
Manchester, England. (D. Gullick, BMA, 
Tavistock Sq., London, W.C.1, England) 

16-24. Organic Photochemistry, intern. 
symp., Strasbourg, France. (G. S. Ham- 
mond, Gates and Crellin Laboratories of 
Chemistry, California Inst. of Technology, 
Pasadena) 

18-22. International Union of Biolog- 
ical Sciences, 15th general, Prague, Czech- 
oslovakia. (G. L. Stebbins, Dept. of 
Genetics, Univ. of California, Davis) 

19-24. American Veterinary Medical 
Assoc., 101st annual, Chicago, Ill. (AVMA, 
600 South Michigan Ave., Chicago 5) 

19-25. Polarography, 3rd intern. congr., 
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19-26. Comparative Endocrinology, 4th 
intern. symp., Paris, France. (L. Gallien, 
Laboratoire d'Embryologie, Faculte des 
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some extractors take all night some extractors take all night 

Not ours! It takes 3 to 4 hours-no more! 
Ours is the Goldfisch extractor, the most widely used in 

the industry. It offers many exclusive features, including faster 
determinations because of a more efficient refluxing system. 
It is a well-designed, rigid apparatus-not just an assembly 
of glassware. It is safer because there are no glass condensers, 
no hose connections. For all your regular solvent extractions, 
the Goldfisch extractor is your best buy. 

Labconco also makes a quality crude fiber condenser for 
feed, food and other agricultural products. It minimizes froth- 
ing and keeps acids and alkalis at constant volume. Heavy 
pyrex glass condensers permit full vision, give you a digestion 
free of metal contact. Flasks lock against the rigid condensers 
to prevent "bumping" during boiling-yet disengage easily 
with a twist of the wrist. 

For complete information on these quality Labconco 
products see your laboratory supply dealer or send for a free 
catalog. Write Labconco, 8805 Prospect, Kansas City, 32, Mo. 
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Sciences de Paris, 9 quai St.-Bernard, 
Paris 5?) 

20-22. Magnetic Resonance in Biologi- 
cal Systems, Boston, Mass. (R. G. Shul- 
man, Bell Telephone Laboratories, Murray 
Hill, N.J.) 

20-23. New Mexico Acad. of General 
Practice, Ruidoso. (H. L. Douglas, Box 
767, Tatum, N.M.) 

20-24. International Diabetes Federa- 
tion, 5th congr., Toronto, Ont., Canada. 
(H. Best, Organizing Council, 477 Mt. 
Pleasant Rd., Toronto 7) 

20-24. Nuclear Radiation Effects, tech- 
nical conf., Seattle, Wash. (Inst. of Elec- 
trical and Electronics Engineers, Box A, 
Lenox Hill Station, New York, N.Y. 
10021) 

20-24. Organic Reaction Mechanism, 
intern. symp. Cork, Ireland. (General Sec- 
retary, Chemical Soc., Burlington House, 
London, W. 1, England) 

20-24. Semiconductor Physics, intern. 
conf., Paris, France. (M. Balkanski, Lab- 
oratoire de Physique, Ecole Normale 
Superieure, 24, rue Lhomond, Paris 5') 

20-25. Catalysis, 3rd intern. conf., 
Amsterdam, Netherlands. (D. M. Brouwer, 
c/o Badhuisweg 3, P.O. Box 3003, Am- 
sterdam-N, Netherlands) 

21-23. Physiology and Experimental 
Psychology of Color Vision, Ciba Foun- 
dation symp., London, England. (Ciba 
Foundation, 41 Portland PI., London, W.l) 

21-24. American Malacological Union, 
New Orleans, La. (M. C. Teskey, Rt. 2, 
Box 318, Marinette, Wis.) 

21-28. International Geographical Un- 
ion, 20th intern. congr., London, England. 
(T. H. Elkins, Royal Geographical Soc., 
Kensington Gore, London, S.W.7) 

25-1. Religion and Science, 11th conf., 
Star Island. Portsmouth, N.H. (Religion 
and Science, 280 Newton St., Brookline, 
Mass. 02146) 

26-29. Photobiology, 4th intern. congr., 
Oxford, England. (Blandford Site, White- 
knights Park, Reading, England) 

26-31. American Crystallographic As- 
soc., Bozeman, Mont. (B. Post, Brooklyn 
Polytechnic Inst., 333 Jay St., Brooklyn, 
N.Y.) 

26-31. Mineralogical Soc. of America, 
Bozeman, Mont. (G. Switzer, MSA, U.S. 
Natl. Museum, Washington, D.C. 20560) 

26-1. Biochemistry, 6th intern. congr., 
New York, N.Y. (R. A. Harte, 6th Intern. 
Biochemistry Congr., 9650 Wisconsin 
Ave., NW, Washington, D.C. 20014) 

27-21. Engineering Foundation Research 
Confs., Andover, N.H. (United Engineer- 
ing Center, 345 E. 47 St., New York 17) 

27-28. International Cartographic As- 
soc., 2nd general assembly, London, Eng- 
land. (D. E. Imhof, Kartographisches In- 
stitut, Eidgenossische Technische Hoch- 
schule, Zurich, Switzerland) 

27-30. Technical Assoc. of the Pulp 
and Paper Industry, engineering conf., 
Seattle, Wash. (TAPPI, 360 Lexington 
Ave., New York, N.Y. 10017) 
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annual, Portland, Ore. (ADA, 620 N. 
Michigan Ave., Chicago, Ill. 60611) 
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end of the stopcock. 
#6460 * with serrated tubulations on each 
end of the stopcock. 

5Y4t1 * wltn -- IU/io taper on one enu, 
serrated tubulation on the other. Male 
taper mates with glass connection into 
leakproof joint, without lubrication. 

5Y4t1 * wltn -- IU/io taper on one enu, 
serrated tubulation on the other. Male 
taper mates with glass connection into 
leakproof joint, without lubrication. 

t4b6Z * witn J 12/5 socKet on one ena, 
serrated tubulation on the other. Female 
joint mates with glass connection into 
leakproof joint, without lubrication. 

t4b6Z * witn J 12/5 socKet on one ena, 
serrated tubulation on the other. Female 
joint mates with glass connection into 
leakproof joint, without lubrication. 
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Nalge has done it again! Our 
research has developed these 
three new corrosion resistant 
stopcocks with polypropylene 
housing and TEFLON* TFE 
plug. These all-plastic stop- 
cocks are low-friction, abso- 
lutely leakproof. They're vac- 
uum-tight . . . yet can't stick, 
won't freeze. No lubrication is 
required, thus eliminating the 
possibility of contamination. 
You never had such perfect 
control of liquid flow. Each 
stopcock is tested for vacuum 
and pressure. Enjoythetrouble- 
free operation and repeated 
savings of new unbreakable 
Nalgene? stopcocks. For com- 
plete information ask your lab 
supply dealer or write for Cata- 
log N-164, Dept. 2105, The 
Nalge Co,, Inc., Rochester2, N.Y. 

*DuPont registered trademark 

NALGENE 
W LABVWARE 
Leader in quality plastic labware since 1949 

Nalge has done it again! Our 
research has developed these 
three new corrosion resistant 
stopcocks with polypropylene 
housing and TEFLON* TFE 
plug. These all-plastic stop- 
cocks are low-friction, abso- 
lutely leakproof. They're vac- 
uum-tight . . . yet can't stick, 
won't freeze. No lubrication is 
required, thus eliminating the 
possibility of contamination. 
You never had such perfect 
control of liquid flow. Each 
stopcock is tested for vacuum 
and pressure. Enjoythetrouble- 
free operation and repeated 
savings of new unbreakable 
Nalgene? stopcocks. For com- 
plete information ask your lab 
supply dealer or write for Cata- 
log N-164, Dept. 2105, The 
Nalge Co,, Inc., Rochester2, N.Y. 

*DuPont registered trademark 

NALGENE 
W LABVWARE 
Leader in quality plastic labware since 1949 
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EUROPEAN ATOMIC ENERGY COMMUNITY 

E U RATO M 
The Commission 

Marked Molecules 

In 1961 the European Atomic 

Energy Community issued in the 

Journal Officiel of the European 
Communities and in many scien- 

tific publications, a notice stating 
its intention to build up a collec- 

tion of rare marked molecules not 

normally produced commercially. 

This collection at present in- 

cludes more than 50 substances 

marked with tritium, C'4 or Cl36, 

and particularly hormones, pro- 

teins, antimitotic agents, etc. . . . 

These products are available for 

users. A complete list and delivery 
conditions can be obtained by 

writing to the following address: 

European Atomic Energy Community 

EURATOM 

Directorate-General for Research and 

Training 

Marked Molecules 

51-53, rue Belliard 

Brussels, Belgium 

Conduct Material Tests in your own shop or laboratory with the portable, 
versatile Dillon Model M Tester. Available with a variety of grips to 
accommodate materials in various sizes and shapes. Checks springs, 
paper, plastics, rubber, wire, etc. Applied load is indicated directly on 

large dial. 

Motorized or Hand Powered Models to fit specific needs. Operation is by 
means of a precisely calibrated pendulum of advanced design. Dial has 
four individual scales of 0-10, 0-25, 0-50 and 0-100 pounds. To change 
from one range to another, weight on pendulum arm is simply reposi- 
tioned. 0-300 pound capacity dial and pendulum available as separate 
accessory. Drum type recorder available for permanent record of test 
results. Accuracy within 1/2% of indicated load. Meets ASTM specs. 

NOTE: Dillon ALSO makes HIGHER capacity festers 
up to 10,000 lbs. Kindly ask for Catalog B-3. 

eeeeeee e?*....e...... *e .ee? e .. ........ *.O*eeeee 

W. C. DILLON & CO., INC., Dept. 146, 14622 I(eswick St., Van Nuys 5, Calif. 

SEND FREE M TESTER BROCHURE 
AND LOW PRICE SCHEDULE Sfles Representa; 

inquiries invited! 

NAME TITLE_ 
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Corning MODEL 12 Expanded Scale pH Meter Corning MODEL 12 Expanded Scale pH Meter 

Look at the large, easy-to-read meter on this new instrument de- 
signed for extremely precise pH and millivolt readings, oxidation-reduction 
measurements, and Karl Fischer titrations. 

You'll like the simplicity of operation . . . the speed with which 
accurate determinations can be made . . . the fact that you can calibrate 
on one expanded range and read on others without recalibrating. 

The Model 12 is stabilized for line voltage fluctuations from 105-135 
volts AC, and is easily modified for use with 220 volts. It operates whether 
samples or a recorder are grounded or ungrounded. Ask us for bulletin PH-1. 

Look at the large, easy-to-read meter on this new instrument de- 
signed for extremely precise pH and millivolt readings, oxidation-reduction 
measurements, and Karl Fischer titrations. 

You'll like the simplicity of operation . . . the speed with which 
accurate determinations can be made . . . the fact that you can calibrate 
on one expanded range and read on others without recalibrating. 

The Model 12 is stabilized for line voltage fluctuations from 105-135 
volts AC, and is easily modified for use with 220 volts. It operates whether 
samples or a recorder are grounded or ungrounded. Ask us for bulletin PH-1. 

H-3550X Model 12 pH Meter complete with accessory kit, for 115 volts, 50/60 
cycles AC. Price ......................................................................................$495.00 

H-3550X Model 12 pH Meter complete with accessory kit, for 115 volts, 50/60 
cycles AC. Price ......................................................................................$495.00 

Branche: Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 
ranches: Mass. Conn. Ill. Calif. Penna. Md. N.Y. 
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August August 

2-4. American Assoc. of Colleges of 
Pharmacy, New York, N.Y. (C. W. 
Bliven, 1507 M St., NW, Washington, 
D.C. 20005) 

2-7. American Pharmaceutical Assoc., 
111lth annual, New York, N.Y. (G. B. 
Griffenhagen, Div. of Communications, 
2215 Constitution Ave., NW, Washing- 
ton D.C.) 

2-8. Applied Psychology, 15th intern. 
conf., Ljubljana, Yugoslavia. (B. Petz, 
Inst. of Psychology of Zagreb, Djure 
Salaja b.b., Zagreb, Yugoslavia) 

2-8. Reactivity of Solids, 5th intern. 
symp., Munich, Germany. (B. Stuke, Phys- 
ikalische-Chemisches Institut, Sophienstr. 
11, Munich) 

3-5. Compounds of Interest in Nuclear 
Reactor Technology, intern. symp., 
Boulder, Colo. (J. T. Waber, Los Alamos 
Scientific Laboratories, P.O. Box 1663, 
Los Alamos, N.M. 87544) 

3-7. Instrument Soc. of America, in- 
strumentation conf., Geneva, N.Y. (H. S. 
Kindler, 530 William Penn Place, Pitts- 
burgh, Pa.) 

3-7. World Federation for Mental 
Health, 17th annual, Bern, Switzerland. 
(F. Cloutier, 1, rue Gevray, Geneva, 
Switzerland) 

3-8. International Years of the Quiet 
Sun, regional symp., Buenos Aires, Ar- 
gentina. (J. G. Roederer, Facultad de 
Ciencias, Perui 272, Buenos Aires) 

3-10. Anthropologists and Ethnologist, 
7th world conf., Moscow, U.S.S.R. 
(American Anthropological Assoc., 1530 
P St., NW, Washington, D.C. 20005) 

3-12. Botanical Congr., 10th intern., 
Edinburgh, Scotland. (Miss S. C. Penny, 
5 Hope Park Sq., Edinburgh 8) 

4-7. Poultry Science Assoc., annual, 
Minneapolis, Minn. (E. L. Johnson, Dept. 
of Poultry Science, Univ. of Minnesota, 
St. Paul 55101) 

4-17. Methods of Hydrological Fore- 
casting, 3rd inter-regional seminar, World 
Meteorological Organization/UN Eco- 
nomic Commission for Asia and the Far 
East, Bangkok, Thailand. (WMO, Secre- 
tariat, Geneva, Switzerland) 

5-7. Sonic Investigations on Internal 
Damping in Solids, symp., London, Eng- 
land (Administration Assistant, Institute 
of Physics and the Physical Society, 47 
Belgrave Square, London, S.W.1) 

5-12. Atmospheric Radiation, symp., 
World Meteorological Organization/ 
Intern. Union of Geodesy and Geophysics, 
Leningrad, U.S.S.R. (Secretariat, WMO, 
Geneva, Switzerland) 

5-15. High Energy Physics, 12th intern. 
conf., Dubna, U.S.S.R. (M. L. Gold- 
berger, Commission on High Energy Nu- 
clear Physics, IUPAC, Princeton Univ, 
Princeton, N.J. 08540) 

6-11. American Podiatry Assoc., New 
York, N.Y. (F. A. Kalbacher, American 
Podiatry Assoc., 3301 16th St., NW, Wash- 
ington, D.C. 20010) 

7-14. Scientific Study on Mental Re- 
tardation, intern. congr., Copenhagen, 

2-4. American Assoc. of Colleges of 
Pharmacy, New York, N.Y. (C. W. 
Bliven, 1507 M St., NW, Washington, 
D.C. 20005) 

2-7. American Pharmaceutical Assoc., 
111lth annual, New York, N.Y. (G. B. 
Griffenhagen, Div. of Communications, 
2215 Constitution Ave., NW, Washing- 
ton D.C.) 

2-8. Applied Psychology, 15th intern. 
conf., Ljubljana, Yugoslavia. (B. Petz, 
Inst. of Psychology of Zagreb, Djure 
Salaja b.b., Zagreb, Yugoslavia) 

2-8. Reactivity of Solids, 5th intern. 
symp., Munich, Germany. (B. Stuke, Phys- 
ikalische-Chemisches Institut, Sophienstr. 
11, Munich) 

3-5. Compounds of Interest in Nuclear 
Reactor Technology, intern. symp., 
Boulder, Colo. (J. T. Waber, Los Alamos 
Scientific Laboratories, P.O. Box 1663, 
Los Alamos, N.M. 87544) 

3-7. Instrument Soc. of America, in- 
strumentation conf., Geneva, N.Y. (H. S. 
Kindler, 530 William Penn Place, Pitts- 
burgh, Pa.) 

3-7. World Federation for Mental 
Health, 17th annual, Bern, Switzerland. 
(F. Cloutier, 1, rue Gevray, Geneva, 
Switzerland) 

3-8. International Years of the Quiet 
Sun, regional symp., Buenos Aires, Ar- 
gentina. (J. G. Roederer, Facultad de 
Ciencias, Perui 272, Buenos Aires) 

3-10. Anthropologists and Ethnologist, 
7th world conf., Moscow, U.S.S.R. 
(American Anthropological Assoc., 1530 
P St., NW, Washington, D.C. 20005) 

3-12. Botanical Congr., 10th intern., 
Edinburgh, Scotland. (Miss S. C. Penny, 
5 Hope Park Sq., Edinburgh 8) 

4-7. Poultry Science Assoc., annual, 
Minneapolis, Minn. (E. L. Johnson, Dept. 
of Poultry Science, Univ. of Minnesota, 
St. Paul 55101) 

4-17. Methods of Hydrological Fore- 
casting, 3rd inter-regional seminar, World 
Meteorological Organization/UN Eco- 
nomic Commission for Asia and the Far 
East, Bangkok, Thailand. (WMO, Secre- 
tariat, Geneva, Switzerland) 

5-7. Sonic Investigations on Internal 
Damping in Solids, symp., London, Eng- 
land (Administration Assistant, Institute 
of Physics and the Physical Society, 47 
Belgrave Square, London, S.W.1) 

5-12. Atmospheric Radiation, symp., 
World Meteorological Organization/ 
Intern. Union of Geodesy and Geophysics, 
Leningrad, U.S.S.R. (Secretariat, WMO, 
Geneva, Switzerland) 

5-15. High Energy Physics, 12th intern. 
conf., Dubna, U.S.S.R. (M. L. Gold- 
berger, Commission on High Energy Nu- 
clear Physics, IUPAC, Princeton Univ, 
Princeton, N.J. 08540) 

6-11. American Podiatry Assoc., New 
York, N.Y. (F. A. Kalbacher, American 
Podiatry Assoc., 3301 16th St., NW, Wash- 
ington, D.C. 20010) 

7-14. Scientific Study on Mental Re- 
tardation, intern. congr., Copenhagen, 
Denmark. (A. Dupont, Statens Ands- 
svageforsorg, Nyropsgade 28.2, Copen- 
hagen 5) 
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Denmark. (A. Dupont, Statens Ands- 
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EXPANDED NORMAL 
PERTINENT _ 

DATA 1 pH 100 mv 0 to 
Full Scale Full Scale 0-14 pH ? 1400 mv 

Smallest Division 0.005 pH 0.5 mv 0.1 pH 10 my 

Input Impedance 10'3 ohms 10'3 ohms 10'4 ohms 1014 ohms 

Repeatability ?0.002 pH ?0.2 mv ?0.02 pH ? 2.0 my 

Amplifier Drift 
between 20? 0.003 pH/day 200 microvolts/day 
and 30? C non-cumulative non-cumulative Negligible Negligible 

Relative Accuracy *with buffer & 
sample in same ? (1.O my to 0.2% 
range ? 0.005 of reading) - 0.05 pH ?5.0 mv 

* at buffer point ?0.002 pH; under other conditions ?0.01 pH 

EXPANDED NORMAL 
PERTINENT _ 

DATA 1 pH 100 mv 0 to 
Full Scale Full Scale 0-14 pH ? 1400 mv 

Smallest Division 0.005 pH 0.5 mv 0.1 pH 10 my 

Input Impedance 10'3 ohms 10'3 ohms 10'4 ohms 1014 ohms 

Repeatability ?0.002 pH ?0.2 mv ?0.02 pH ? 2.0 my 

Amplifier Drift 
between 20? 0.003 pH/day 200 microvolts/day 
and 30? C non-cumulative non-cumulative Negligible Negligible 

Relative Accuracy *with buffer & 
sample in same ? (1.O my to 0.2% 
range ? 0.005 of reading) - 0.05 pH ?5.0 mv 

* at buffer point ?0.002 pH; under other conditions ?0.01 pH 



Check 
this list of 

laboratory glassware 
essentials available 

to you at substantial 
savings made by 
reliable Mercer 
Glass Works Inc. 

BEADS, GLASS 

BOTTLES, ASPIRATOR 

BOTTLES, BALSAM 

BOTTLES, DROPPING 

BOTTLES, EYE FLUSHING 

BOTTLES, GLASS 
STOPPERED 

BOTTLES, NURSING 

BOTTLES, PRESCRIPTION 

BOTTLES, SADDLE BAG 

BOTTLES, URINE 
SPECIMEN 

BOTTLES, VARNISH 

BOTTLES, ZEISS 

CHAMBERS, 
HEMACYTOMETER 

CYLINDERS, GRADUATED 

DESICCATORS 

DISHES, CRYSTALLIZING 

DISHES, DAPPEN 

DISHES, EVAPORATING 

DISHES, PETRI 

DISHES, PREPARATION 

DISHES, STAINING 

DISHES, STENDER 

DROPPERS, MEDICINE 

FUNNELS 

GAS GENERATORS 

GRADUATES, 
PHARMACEUTICAL 

JARS, BELL 

JARS, MUSEUM 

JARS, SPECIMEN 

JARS, STAINING 

JARS, STERILIZING 

JARS, STORAGE 

JARS, THERMOMETER 

JARS, URINOMETER 

MORTARS AND PESTLES 

PERCOLATORS 

PIPETTES, DISPOSABLE, 
PASTEUR 

SLIDES, CONCAVITY 

SLIDES, MICROSCOPE 

THERMOMETERS 

TUBES, TEST 

L] TUBES, CULTURE 

L] URINALS 

URINOMETERS 

C] VIALS, APPLICATOR 

LI VIALS, CAPSULE 

O VIALS, DROPPER 

] VIALS, PATENT LIP 

n VIALS, SCREW CAP 

- VIALS, SHELL 

L 
D 
L 

L 
D 

LJ D 

LJ 

D 

D 

D 

0 
0 
D 

D 

am 

D 

D 

D 
D 

D 

D 

D 

D 

D 

D 

LI 
LI 
LI 

FOR 

Free 
CATALOG WRITE TO 

MERCER 
GLASS WORKS INC. 
725 Broadway, New York 3, N.Y. 

Manufacturers and Importers of 
over 5000 laboratory, educational 

and research essentials. 

3 NEW 

REFRIGERATED INCUBATORS 

I CONTROLLED TEMPERATURE 
50 to 50?C 

This new refrigerated incubator by 
Hotpack offers needed versatility in 
biological, chemical and pharmaceu- 
tical labs with precise temperature 
control above and below ambient! 

* Accurate thermostatic tempera- 
ture control 

* Specially designed heating plenum 
* Motor driven blower assures uni- 

form air circulation 
Refrigeration by sealed, pre-lubri- 
cated compressor 
Model 525 10 cu. ft. capacity 

* Immediate Delivery from Stock 

n1 

2 

-I 

_fHS ^^B 
_jDZ^ 

^HP 

BUILT-IN GROWTH LIGHTING 
AND 5? to 50?C 

Where special lighting is essential 
for controlled growth, this new 
model is equipped with fluorescent 
lamps giving proper light intensity. 
Temperatures are controlled pre- 
cisely above and below ambient! 
* Accurate thermostatic tempera- 

ture control 
* Specially designed heating plenum 
* Motor driven blower assures uni- 

form air circulation 
* Refrigeration by sealed, pre-lubri- 

cated compressor 
Model 525-1 10 cu. ft capacity 

Write for complete literature 

HOTPACK CORPORATION 
5086 Cottman Ave. 
Phila., Pa. 19135 

BUILT-IN GROWTH LIGHTING, 
CONTROLLED DAY/NIGHT 
CYCLES AND 5? to 50?C 

This is a refrigerated incubator with 
lighting and a preset, 24-hour timer 
for automatic lamp cycling (photo- 
periodism). Dual thermostats are 
synchronized to lamp cycles for 
controlled day/night temperature. 
* Specially designed heating plenum 
* Motor driven blower assures uni- 

form air circulation 
* Refrigeration by sealed, pre-lubri- 

cated compressor 

Model 525-2 10 cu. ft. capacity 

.- 
. . _.. 



Now 4 new , 
Mettler Balances 

offer added 

capacity convenience, 

precision, versa tility 

MORE CAPACITY THAN EVER IN A TOP LOADING SCALE 
The P 10 is a top loading scale with 10 kilogram optical range plus 3 kilos 
of dial taring, providing 13 kg total capacity readable directly to 1 gram. 
Since the optical scale equals the full weighing range, there are no weight 
knobs to turn. Just put the sample on the pan and read! A unique readout 
gives maximum protection against reading errors. It also has a separate 
over-under scale for checkweighing, and another for rapid weighing-in. 

TOP LOADING CONVENIENCE PLUS ACCURACY IN THE MILLIGRAM RANGE 
O_^ ^^ Because of its <2 milligram precision, the P 120 fills the gap between 

top-loading (so called "rough weighing") balances and analytical balances. 
Complete weighings can be made in 12 seconds ... from placing the 
sample on the pan to reading the final result.. including time to dial the 

P |12 f 1 one weight control knob. Dial taring of the full optical range, an over-under 
scale, and a filling line for fast weighing-in, make the versatile P120 ideal 
for general laboratory and teaching situations, Capacity is 120 g plus 10 g 
tare. Readability is A 0.002 g. 

AN EASY-TO-USE MACRO ANALYTICAL BALANCE 
I Iff-The H6 is so easy to use it may be operated by unskilled personnel,lltls 

liberating specialists for other work. Weighings can be made virtually as l 
fast as the operator can dial and read. It has a 1200 milligram optical range 
and all weight combinations up to 160 grams are controlled by only two 
knobs. The final decimal place is read directly from a 100 division 
micrometer, so that errors of estimation cannot occur. Precision is ?_0.05 l 

mg. Readability is A 0.1 mg. 

ECONOMICAL MACRO ANALYTICAL BALANCE WITH RAPID TARING 
When weighing-in or making differential weighings, most errors occur in - 

calculating out the weight of containers. With the H6T the tare may be * 
dialed off. Calculations are not needed! Taring the H6T is fast. Masses up to 

H* S T * 900 mg are compensated by dialing calibrated tare weights. Another 100 
mg of fine tare can be dialed by the zero adjustment knob. The balance can 
be returned to zero from any point within 1000 mg of optical range. In all 
other aspects, the design and construction of the H6T is identical to the H6. 

Write for trial, demonstration or information to: 
METTLER INSTRUMENT CORPORATION 
20 Nassau Street, Princeton, New Jersey - - 
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New Products 

Hyperbaric oxygen chamber for in- 
fants is designed to reduce infant mor- 
tality due to asphxia during labor, by 
prolonged resuscitation of the new- 
born. The entire unit weighs 450 lb 
(204 kg). The solid stainless-steel door 
is the quick-opening, sterilizer-type 
with spinning wheel, and is equipped 
with safety interlock that allows open- 
ing only after pressure is equalized. The 
polished stainless-steel cylindrical 
chamber has two viewing ports di- 
agonally above the infant. The subject 
is supported by a 14- by 24-inch (36 
by 61 cm) stainless-steel tray with a 
fiber glass mattress. Adjustment for 
tilting the tray up to 10? can be made 
from the outside while the chamber is 
pressurized. All controls are located 
on a panel mounted on the side of the 
unit. Pressure is continuously variable 
from atmospheric up to 6.1 atm [75 
lb/in.2 (gage)]. Temperature can be 
controlled up to a maximum of 97?F. 
A jet humidifier provides for increas- 
ing humidity and fog therapy and is 
equipped with a low-water indicator. 
A ventilation fan circulates air at rates 
from 0 to 15 lit./min. A suction bottle 
provides 0 to 150 mm-Hg of suction, 
pressure compensated. Mounted on a 
gooseneck inside is a microphone 
whose position may be controlled from 
the outside. A transistor amplifier 
drives a loudspeaker on the outside 
and three jacks are provided for head- 
sets. The unit, which appears to be 

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

Robert L. Bowman (R.L.B.), with the assistance 
of Denis J. Prager (D.J.P.), Laboratory of 
Technical Development, National Heart Institute, 
Bethesda 14, Md. (medical electronics and bio- 
medical laboratory equipment). 

Joshua Stern (J.S.), Basic Instrumentation Sec- 
tion, National Bureau of Standards, Washing- 
ton 25, D.C. (physics, computing, electronics, 
and nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on page 995. Circle the 
department number of the items in which you 
are interested on this card. 
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rugged, well engineered, and reason- 
ably priced, should provide the means 
for treating infants under pressurized 
oxygen conditions.-D.J.P. (Hyperbar- 
ic Oxygen Therapy Div., Bethlehem 
Corp., Bethlehem, Pa.) 

Circle 1 on Readers' Service card 

Instrumentation tape recorder is an 
all transistorized, four-channel record- 
er suitable for recording EKG, EEG, 
EMG and other physiological data. 
Compact in size and weighing 65 lb (29 
kg), this portable recorder will operate 
on 105 to 230 volts a-c, 50 to 400 
cycles, or two 12-volt batteries. The de- 
vice has servo-controlled tape drive and 
maintains tape speed within 0.5 per- 
cent. With both direct and FM elec- 
tronics for all four channels, the re- 
corder has a frequency response of 50 
cy/ sec to 100 kcy, direct, and d-c to 
10 kcy, FM. Band-width may be select- 
ed for optimum signal-to-noise ratio. 
Tape speeds of 37.5, 3.75, and 0.375 
inches (95, 9.5, and 0.95 cm) per sec- 
ond give the user the ability to com- 
press or expand time by a 100 :10 : 1 
ratio. This allows the recordings of 
hours of physiological data to be 
played back in minutes or the record- 
ings of seconds to be stretched out for 
minutes to facilitate careful examina- 
tion. The recorder utilizes economical 

4-inch (0.6-cm) tape on standard 7- 
inch (18-cm) reels. Other features in- 
clude record, playback and erase in 
both directions, simplified control panel 
with a minimum of controls, and easy 
calibration of data channels with a 
built-in meter.-D.J.P. (Precision In- 
strument Co., 3170 Porter Drive, Palo 
Alto, Calif.) 

Circle 2 on Readers' Service card 

Mass spectrometer system is a versa- 
tile instrument available with single or 
double focusing and a wide range of 
accessories which can make it suitable 
for either qualitative analysis of or- 
ganic compounds, high-resolution mass 

defect work, or high-sensitivity trace 

analysis. It can also be made to func- 
tion as a quick-scanning, wide-range 
gas chromatography detector or an 
isotope ratio measuring instrument. It 
has a mass range which is variable in 
four steps: M/e 1-300, 2-600, 4-1200, 
and 6-1800. It provides single focusing 
resolution of M/AM 2000; M/AM 
200-2000 variable and double focusing 
resolution of greater than M/ AM 
10,000. Detectability is 1 part per 
thousand million with multiplier and 
less than 10 parts per million with 
Faraday cup detector. The instrument 
has an analysis sensitivity of 500,000 
divisions per micron of mercury with 
multiplier and 500 divisions with Far- 
aday cup. It operates with a precision 
of better than 0.5 percent. Each in- 
strument is equipped with an all-glass 
heated inlet system which prevents 
sample decomposition while allowing 
analysis of gases, liquids, and solids. 
Rapid scanning (M/e 12-500 in 3 sec) 
allows continuous gas chromatography 
component analysis, pulse analysis of 
trace samples, and kinetic studies. The 
high-resolution, double-focusing attach- 
ment allows mass defect studies with 
resolution of better than 1 in 10,000. 
The attachment may be purchased with 
the basic instrument or field installed 
later.-D.J.P. (Perkin-Elmer Corp., 
Main Ave., Norwalk, Conn.) 

Circle 3 on Readers' Service card 

DNA molecular model for teaching 
and research helps one visualize the 
three-dimensional and dynamic aspects 
of this complex molecule. The model 
consists of 32 deoxyribose groups, 32 
phosphate groups, 16 purines, 16 py- 
rimidines, and 40 hydrogen bonds, 
enough for 1?/2 turns of the helix. 
The complete skeletal structure of each 
group is represented; only hydrogen 
and the nonbonding sugar hydroxyl 
group are omitted for simplicity. Each 
group is molded from polyurethane to 
a scale of 1.25 A/cm, within 5 percent. 
The assembled model is approximately 
20 cm in diameter and is supported on 
a 1/4 inch (0.6 cm) steel rod and 
wooden tripod. The base pairs are rig- 
idly fastened together through the hy- 
drogen bonds to form the adenine- 
thymine and guanine-cytosine struc- 
tures. The phosphates and deoxyribose 
groups, however, have demountable 
bonding surfaces formed from VelCro 
fastener material. There are 192 bond- 
ing surfaces in the model and the 
whole structure can be built up, codled, 
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or taken down in a few minutes. The 
assembled model is strong enough to 
be removed from the supporting steel 
axis and stretched or flexed by hand. 
Each group is color coded for easy rec- 
ognition. The model comes equipped 
with a clear plastic dust cover.-D.J.P. 
(Nova Research, 5174 Lakeland Court, 
Columbus 24, Ohio) 

Circle 4 on Readers' Service card 

Pipetting aids, an automatic dispens- 
ing pipettor and a safety pipet filler 
are designed to facilitate the measuring 
and dispensing of liquids in routine 
laboratory procedures. The automatic 
dispensing pipettor is a constant-vol- 
ume pipettor for the repeated dispens- 
ing of fixed quantities of liquids. The 
unit consists of a rigid polypropylene 
measuring chamber which fits inside a 
polyethylene reservoir bottle. Measur- 
ing chambers are available in I-, 2-, 3-, 
and 5-ml sizes and provide accuracy 
to within --+0.025 ml. The standard 
reservoir bottle holds 45 to 225 dis- 
pensings, depending upon the measur- 
ing chamber size. Easily operated 
by one hand, the measuring chamber 
is filled by squeezing the reservoir bot- 
tle and the liquid is dispensed by 
squeezing again. The second aid, a 
safety pipet filler, eliminates the need 
for mouth pipetting, so that hazardous 
liquids may be handled. The unit, 
which fits snugly over the top of pipets 
up to 20 ml, has a linear polyethylene 
body, a rubber bulb, and a polyolefin 
ball-check value. A hand loop provides 
a firm grip and allows one-handed op- 
eration-D.J.P. (Nalge Co, Inc., 
75 Panorama Creek Drive, Rochester, 
N.Y.) 

Circle 5 on Readers' Service card 

Temperature-humidity chambers pro- 
vide automatic dry bulb temperature 
control from ambient to +93?C and 
automatic humidity control from 20 to 
98 percent. Completely separate satur- 
able reactor proportional control sys- 
tems maintain temperature to -+0.5?C 
and humidity to -1 percent. Tempera- 
ture is controlled by electrical heating 
and tap-water cooling. Percent relative 
humidity is regulated by a vapor pres- 
sure system which eliminates the wet 
bulb wick and is monitored by a wet 
and dry bulb hygrometer. Changing of 
chamber air is adjustable from 0 to 30 
times a minute. Separate identical con- 
trols on the front panel are provided. 
Features include stainless steel double 
wall constructed with 3 inches (7.6 
cm) of insulation, a double wall 
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FROM DIGITAL ENCODER TO 
READOUT TO COMPUTER 

Perkin-Elmer One-Brush Encoders are 
uniquely different. Superior features- a sin- 
gle brush, freedom from noise, low torque, 
low moment of inertia, and long, long life 
(5 million brush passes are guaranteed), 
make them a major advance in encoding 
state-of-the-art. 

Whether you have linear or rotary motion, 
there is an encoder model that can be 
adapted to your application. The 11 inch 
Linear Motion Encoder can be used with 
Brown or Bristol Recorders to digitize strip- 
chart information. There's a model for 
Leeds & Northrup Series H Recorders too. 
For rotary inputs there are 1, 10, 36, and 
100-turn models with total counts from 100 
to100,000. 

In addition, Encoder/Readouts are avail- 
able with BCD8421, Straight Binary, Mini- 
mum Switching, Gray or Datex outputs. 
Encoder/Readouts can be provided with 
3,4,5,or 6 digit decimal light readouts, or 
buffer storage, and are compatible with 
standard card and tape punches. 

Specifications for the entire line of Perkin- 
Elmer One-Brush Absolute Position Enco- 
ders and Encoder/Readouts, optional 
equipment, and applications information 
are contained in the brochure, Digital 
Monitoring and Control. Send for your 
copy from the Vernistat Division, Perkin- 
Elmer Corporation, 784 Main Avenue, 
Norwalk, Connecticut. 

PERKIN-ELMER 
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insulated outer door and an inner 
glass observation door with stainless 
frame and silicone tube seal. Designed 
for component testing to military speci- 
fications, these units are suitable for 
determining the effects of humidity and 
temperature on biological systems and 
organisms as well as for controlled en- 
vironment incubation.-D.J.P. (Blue 
M Electric Co., 138th and Chatham St., 
Blue Island, Ill.) 

Circle 6 on Readers' Service card 

One-kilogram balance has a capacity 
of 1000 g and a direct reading sensiti- 
vity of 0.001 g. Weights from 1 to 
999 g are dial operated from the front 
of the instrument. Weights below 1 g 
are read on a projected scale and an 
auto-indicating vernier screen permit- 
ting an estimated sensitivity of 0.5 mg. 
An all-metal case has been designed 
with a low center of gravity to reduce 
the sensitivity to vibration normally en- 
countered in laboratory sites. The 
aluminum cabinet features two counter- 
balanced sliding doors for easy sample 
insertion, a pan 53/8 inches (13.7 
cm) in diameter, and 9 inches (22.9 
cm) free height inside the hanger to 
accommodate standard volumetric 
glassware. Access to any part of the 
balance, from the pan to all working 
mechanisms, is accomplished without 
the use of tools, by removing the top 
and three side panels.-D.J.P. (Voland 
Corp., 27 Centre Ave., New Rochelle, 
N.Y.) 

Circle 7 on Readers' Service card 

Oscillating shaker with adjustable 
platfornm and oscillation angles, is de- 
signed for tissue culture studies, pro- 
tein determinations, washing precipi- 
tates, or for general shaking and mix- 
ing of solutions in the laboratory. The 
apparatus provides an oscillating, 11- 
inch (28-cm) by 5?/2-inch stainless 
steel platform, capable of holding ei- 
ther one Kolmer rack, two Army-type 
racks, or one Wasserman rack. The 
angle of the platform is adjustable up 
to 90? and the amount of oscillation is 
adjustable to furnish mild to violent 
shaking action. In this way the unit 
can be adjusted to suit various shaking 
requirements and unstoppered test tubes 
can be shaken without spilling. The 
platform can also accommodate a Lab- 
Line Temp-Blok Module Heater, per- 
mitting solutions in test tubes to be 
heated while being shaken.-D.J.P. 
(Lab-Line Instruments, Inc., Lab-Line 
Plaza, Melrose Park, Ill.) 

Circle 8 on Readers' Service card 
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DRAWING TUBE CINETUBE CAMERA 2 POLAROID INCIDENT LIGHT 
LAND BACK ATTACHMENT 

Nowhere is there an instrument so versatile, so precise, so conveniently adapt- 
able to all observation methods Nor so admirably suited to your field of research 
or scientific investigation. 

'The first name in Surveying Instruments, 
Photogrammetric Equipment and Microscopes. 
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SIMULTANEOUS 

CONTRAST 
FLUORESCENCE 

MICROSCOPY 

This unique new approach may 
very well become instrumental in 
solving some of your intricate mi- 
crobiological research problems. 
It can be accomplished with the 
ingeniously designed Reichert 
"ZETOPAN" by simultaneous ap- 
plication of white light and ultra- 
violet illumination supplemented 
by a newly developed fluorescence 
contrast condenser. 
The combined advantages of 
Phase or Anoptral Contrast and 
the fluorescent techniques now 
appear simultaneously in the mi- 
croscopic image. 
Our constant, self-regulating Pow- 
er Supplies for operation of the 
fluorescent light source prolong 
the lifetime of the Osram burner 
and insure a steady arc and in- 
creased light. 
The "ZETOPAN" is a versatile in- 
strument for all microscopic in- 
vestigations of transmitted, re- 
flected, and mixed illumination. 
It is a truly universal research 
microscope. / / 

Tlacker 
For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, NJ., CA 6-8450 (Code 201) 
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(Continued from page 990) 

A Correlation Study of Methods of 
Matrix Structural Analysis. Richard H. 
Gallagher, Ivan Rattinger, and John S. 
Archer. Pergamon, London; Macmillan, 
New York, 1964. 125 pp. Illus. $10. A 
report of the 14th meeting (Paris, July 
1962), Structures and Materials Panel, Ad- 
visory Group for Aeronautical Research 
and Development, NATO. 

Cosmic Dust. A. Dauvillier. Translated 
from the French edition (Paris, 1961) by 
Alan Crozy. Philosophical Library, New 
York, 1964. 175 pp. Illus. $15. The 
French edition, La Poussiere Cosmique, 
was reviewed in Science [135, 720 (1962)] 
by G. de Vaucouleurs. 

Crystalline Olefin Polymers. pt. 2. 
R. A. V. Raff and K. W. Doak, Eds. 
Interscience (Wiley), New York, 1964. 
689 pp. Illus. $22.50. 

Discrete and Continuous Boundary 
Problems. F. V. Atkinson. Academic 
Press, New York, 1964. 584 pp. Illus. 
$16.50. 

Discretus Calculus. A variable-metric 
approach to physical theory. Herbert S. 
Ingham. Philosophical Library, New 
York, 1964. 217 pp. Illus. $6. 

The Dynamic Method in Oceanogra- 
phy. L. M. Fomin. Translated from the 
Russian by Scripta Technica. Elsevier, 
New York, 1964. 224 pp. Illus. $12. 

The Elastic Constants of Crystals. 
H. B. Huntington. Academic Press, New 
York, 1964. 141 pp. Illus. $3.95. Re- 
printed from Solid State Physics, vol. 7, 
1958. 

Electromagnetic Theory for Engineer- 
ing Applications. W. L. Weeks. Wiley, 
New York, 1964. 764 pp. Illus. $18. 

Electron Energy Bands in Solids. Jo- 
seph Callaway. Academic Press, New 
York, 1964. 118 pp. Illus. $3.95. Re- 
printed from Solid State Physics, vol. 7, 
1958. 

Electronic Charges of Bonds in Or- 
ganic Compounds. G. V. Bykov. Trans- 
lated from the Russian edition (Moscow, 
1960) by J. T. Greaves. Pergamon, Lon- 
don; Macmillan, New York, 1964. 199 pp. 
Illus. $9. 

Electronic Fundamentals and Applica- 
tions. John D. Ryder. Prentice-Hall, En- 
glewood Cliffs, N.J., ed. 3, 1964. 711 pp. 
Illus. $17. 

Electronic Spectra of Molecules and 
Ions in Crystals. pt. 1, Moleciular Crys- 
tals; pt. 2, Spectra of Ions in Crystals. 
Donald S. McClure. Academic Press, 
New York, 1964. 179 pp. Illus. $3.95. 
Two papers, reprinted from Solid State 
Physics, vols. 8 .and 9, 1959. 

The Elements and Structure of the 
Physical Sciences. J. A. Ripley, Jr. Wiley, 
New York, 1964. 604 pp. Illus. $8.95. 

The Elements of Stochastic Processes. 
With applications to the natural sciences. 
Norman T. J. Bailey. Wiley, New York, 
1964. 261 pp. Illus. $7.95. 

Ferroelectrics and Antiferroelectrics. 
Werner Kanzig. Academic Press, New 
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FOR PRESSURE MEASUREMENT, 
the 21-613 provides analyses 
specific to each component. Total 

pressure measurements are most 
accurate because they are inde- 
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D. V. Rosato and C. S. Grove, Jr. Inter- 
science (Wiley), New York, 1964. 372 
pp. Illus. $15. 

The High Temperature Aspects of 
Hypersonic Flow. Proceedings of the 
AGARD-NATO meeting (Rhode-Saint- 
Genese, Belgium), April 1962. Wilbur C. 
Nelson, Ed. Pergamon, London; Macmil- 
lan, New York, 1964. 800 pp. Illus. $42. 

Ion Propulsion for Space Flight. Ernst 
Stuhlinger. McGraw-Hill, New York, 
1964. 391 pp. Illus. $17.50. 

Inorganic Reaction Mechanisms. An 
introduction. John 0. Edwards. Benja- 
min, New York, 1964. 204 pp. Illus. $7. 

Introduction to Atomic and Nuclear 
Physics. D. E. Caro, J. A. McDonell, 
and B. M. Spicer. Aldine, Chicago, 1964. 
238 pp. Illus. $6. 

Introduction to Chemical Thermody- 
namics. Irving M. Klotz. Benjamin, New 
York, 1964. 262 pp. Illus. Paper, $3.95. 

IR: Theory and Practice of Infrared 
Spectroscopy. Herman A. Szymanski. 
Plenum Press, New York, 1964. 389 pp. 
Illus. $15. 

Japanese Miniature Electronic Compo- 
nents and Assemblies Data Annual, 
1964-65. G. W. A. Dummer and J. Mac- 
kenzie Robertson, Eds. Pergamon, Lon- 
don; Macmillan, New York, 1964. 507 
pp. Illus. $21. 

Kirk-Othmer Encyclopedia of Chemi- 
cal Technology. vol. 3, B to Calcium. 
Herman F. Mark, John J. McKetta, Jr., 
and Donald F. Othmer, Eds. Interscience 
(Wiley), New York, ed. 2, 1964. 943 pp. 
Illus. $45. 

Lectures in Abstract Algebra. vol. 3, 
Theory of Fields and Galois Theory. 
Nathan Jacobson. Van Nostrand, Prince- 
ton, N.J., 1964. 335 pp. Illus. $9.75. 

Les Liquides Simples. M. Arnold Miin- 
ster. Gauthier-Villars, Paris, 1964. 77 pp. 
Illus. Paper, F. 14. 

Mathematical Induction. Bevan K. 
Youse. Prentice-Hall, Englewood Cliffs, 
N.J., 1964. 63 pp. Illus. $2.95. 

Matrices: Their Meaning and Manipu- 
lation. W. G. Bickley and R. S. H. G. 
Thompson. Van Nostrand, Princeton, 
N.J., 1964. 182 pp. Illus. $4.25. 

Matrix Methods of Structural Analysis. 
B. Fraeijs de Veubeke, Ed. Pergamon, 
London; Macmillan, New York, 1964. 
349 pp. Illus. $15. Five papers presented 
to the Structures and Materials Panel 
of the Advisory Group for Aeronautical 
Research and Development, NATO. 
"Matrix methods of structural analysis- 
a precis of recent developments," J. H. 
Argyris, S. Kelsey, and H. Kamel; "Up- 
per and lower bounds in matrix structural 
analysis," B. M. Fraeijs de Veubeke; 
"Further development and applications of 
the stiffness method," M. J. Turner, 
H. C. Martin, and R. C. Weikel; "Some 
problems in the discrete element repre- 
sentation of aircraft structures," I. C. 
Taig and R. I. Kerr; and "Digital analy- 
sis of nonlinear structures by the force 
method," P. H. Denke. 
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The Properties of Glass Surfaces. L. 
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With EC455 horizontal plate electrophoresis apparatus . * 

AMONG MANY RECENT APPLICATIONS FOR THE EC455 . .. 

EC455 electrophoresis apparatus makes paper electro- 
phoresis possible under uniform conditions of paper 
wetness. Six-21/2?" or sixteen-I" paper strips are 
placed between nonwettable plastic surfaces, thus pre- 
venting evaporation 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. 

* Mobility studies of iodinated human serum 
albumin. 

* Two-dimensional paper agar electrophor- 
esis of hemoglobin. 

* High-voltage electrophoresis BAIB. 

* Super-cooled electrophoresis of P-esters in 
non-aqueous buffers. 

REPRINTS . . . and technical bulletins 
on these and other applications of the 
EC455 Electrophoresis Cell are available 
on request. Write or call for technical 
consultation on all electrophoresis prob- 
lems. Circle Reader Service Card for our 
file folder of selected electrophoresis 
material. 

TELEPHONE Area Code 215-382-2204 

E-C also manufactures countercurrent apparatus 
and the new Vertical Gel Electrophoresis unit. 

/"'- MILESTONES IN ULTRAMICROTOMY 
* 

the KnifeMaker* by LKB 

provides highly-reproducible glass knives with ease and simplicity 

LKB presents the first precision tool for breaking glass knives for ultramicrotomy. 
The entirely new KnifeMaker, 7800A, supplants wasteful hit-and-miss hand methods 
with controlled, mechanical operation ensuring highly reproducible results. This high 
yield of good knives is a triple time saver by drastically reducing the percentage of 
rejects, eliminating time spent testing unknown edges, and most important, by im- 
proving the general quality of sections. 

Fully acceptable results are obtained with a minimtum of practice. The KnifeMaker 
accurately locates and grips the glass firmly and 
applies adjustable scoring pressure and breaking 
forces all within seconds. 

Once the most suitable knife angle is decided upon, 
the unit is ready to break as many knives as you 
need Each will be almNost identical to the other. 
Reset the angle only when a change in cutting 
conditions demands it. 

Knives can be broken for use with any com- 
mercially available ultramicrotome and to meet a 
whole range of cutting problems. 

For complete information, request data file 7800S5 

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D. C. 20014 
L ^^^ | ^ ̂ ^LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden "pat. pend. 
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radiobiology," Howard J. Curtis; "Elec- 
tron paramagnetic resonance studies of 
biological interest," Bernard Smaller; 
"Polarimetric analysis of protein struc- 
ture," Don Ridgeway; and "The analysis 
of biological similarity," Walter R. Stahl. 

Advances in Lipid Research. vol. 1. Ro- 
dolfo Paoletti and David Kritchvesky, Eds. 
Academic Press, New York, 1963. 432 pp. 
Illus. $14. Ten papers: "The structural in- 
vestigation of natural fats," M. H. Cole- 
man; "Physical structure and behavior of 
lipids and lipid enzymes," A. D. Bang- 
ham; "Recent developments in the mech- 
anism of fat absorption," John M. Johns- 
ton; "The clearing factor lipase and its 
action in the transport of fatty acids be- 
tween the blood and the tissues," D. S. 
Robinson; "Vitamin E and lipid metabo- 
lism," Roslyn B. Alfin-Slater and Rose- 
mary S. Morris; "Atherosclerosis-spon- 
taneous and induced," Thomas B. Clark- 
son; "Chromatographic investigations in 
fatty acid biosynthesis," M. Pascaud; 
"Carnitine and its role in fatty acid metab- 
olism," Irving B. Fritz; "Present status of 
research on catabolism and excretion of 
cholesterol," Henry Danielsson; and "The 
plant sulfolipid," A. A. Benson. 

Advances in Metabolic Disorders. vol. 
1. Rachmiel Levine and Rolf Luft, Eds. 
Academic Press, New York, 1964. 380 
pp. Illus. $12. Eight papers: "Glycogen 
storage disease," H. G. Hers; "The para- 
thyroids," G. D. Aurbach and John T. 
Potts, Jr.; "Mitochondrial respiratory 
control: biochemical, physiological, and 
pathological aspects," Lars Ernster and 
Rolf Luft; "Osteoporosis," B. E. C. Nor- 
din; "Basal metabolic rate and thyroid 
hormones," J. R. Tata; "Insulin antag- 
onists and inhibitors," J. Vallance-Owen; 
"Aldosterone: its biochemistry and physi- 
ology," John H. Laragh and William G. 
Kelly; "Folic acid deficiency in man and 
its interrelationship with vitamin B12 me- 
tabolism," A. Leonard Lubby and Jack 
M. Cooperman. 

Advances in Protein Chemistry. vol. 18. 
C. B. Anfinsen, Jr., M. L. Anson, and 
John T. Edsall, Eds. Academic Press, New 
York, 1963. 345 pp. Illus. $14. Four pa- 
pers: "Recent studies on the structure of 
tobacco mosaic virus," F. Alfred Anderer: 
"Assembly and stability of the tobacco 
mosaic virus particle," D. L. D. Caspar; 
"The dissociation and association of pro- 
tein structures," F. J. Reithel; and "The 
amino acid composition of some purified 
proteins," G. R. Tristram and R. H. Smith. 

Amino Acids and Serum Proteins. Based 
on the Richard J. Block Memorial Sym- 
posium, sponsored by the Division of Bio- 
logical Chemistry (Atlantic City, N.J.). 
September 1962. Jacob A. Stekol, Ed. 
American Chemical Soc., Washington, 
D.C., 1964. 178 pp. Illus. $5.50. 

Anatomy and the Problem of Behaviour. 
G. E. Coghill. Hafner, New York (reprint 
of 1929 edition), 1964. 125 pp. Illus. 
$4.75. 
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Robinson; "Vitamin E and lipid metabo- 
lism," Roslyn B. Alfin-Slater and Rose- 
mary S. Morris; "Atherosclerosis-spon- 
taneous and induced," Thomas B. Clark- 
son; "Chromatographic investigations in 
fatty acid biosynthesis," M. Pascaud; 
"Carnitine and its role in fatty acid metab- 
olism," Irving B. Fritz; "Present status of 
research on catabolism and excretion of 
cholesterol," Henry Danielsson; and "The 
plant sulfolipid," A. A. Benson. 

Advances in Metabolic Disorders. vol. 
1. Rachmiel Levine and Rolf Luft, Eds. 
Academic Press, New York, 1964. 380 
pp. Illus. $12. Eight papers: "Glycogen 
storage disease," H. G. Hers; "The para- 
thyroids," G. D. Aurbach and John T. 
Potts, Jr.; "Mitochondrial respiratory 
control: biochemical, physiological, and 
pathological aspects," Lars Ernster and 
Rolf Luft; "Osteoporosis," B. E. C. Nor- 
din; "Basal metabolic rate and thyroid 
hormones," J. R. Tata; "Insulin antag- 
onists and inhibitors," J. Vallance-Owen; 
"Aldosterone: its biochemistry and physi- 
ology," John H. Laragh and William G. 
Kelly; "Folic acid deficiency in man and 
its interrelationship with vitamin B12 me- 
tabolism," A. Leonard Lubby and Jack 
M. Cooperman. 

Advances in Protein Chemistry. vol. 18. 
C. B. Anfinsen, Jr., M. L. Anson, and 
John T. Edsall, Eds. Academic Press, New 
York, 1963. 345 pp. Illus. $14. Four pa- 
pers: "Recent studies on the structure of 
tobacco mosaic virus," F. Alfred Anderer: 
"Assembly and stability of the tobacco 
mosaic virus particle," D. L. D. Caspar; 
"The dissociation and association of pro- 
tein structures," F. J. Reithel; and "The 
amino acid composition of some purified 
proteins," G. R. Tristram and R. H. Smith. 

Amino Acids and Serum Proteins. Based 
on the Richard J. Block Memorial Sym- 
posium, sponsored by the Division of Bio- 
logical Chemistry (Atlantic City, N.J.). 
September 1962. Jacob A. Stekol, Ed. 
American Chemical Soc., Washington, 
D.C., 1964. 178 pp. Illus. $5.50. 

Anatomy and the Problem of Behaviour. 
G. E. Coghill. Hafner, New York (reprint 
of 1929 edition), 1964. 125 pp. Illus. 
$4.75. 

Animal Biology. Michael F. Guyer and 
Charles E. Lane. Harper and Row, New 
York, ed. 5, 1964. 807 pp. Illus. $8.95. 

Animal Body Fluids and Their Regu- 
lation. A. P. M. Lockwood. Harvard Univ. 
Press, Cambridge, Mass., 1964. 185 pp. 
Illus. $2.75. 
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Animal Diversity. Earl D. Hanson. 
Prentice-Hall, Englewood Cliffs, N.J., ed. 
2, 1964. 128 pp. Illus. Paper, $1.75; cloth, 
$3.95. 

Animal Genetics. Frederick B. Hutt. 
Ronald, New York, 1964. 560 pp. Illus. 
$12. 

Annelids. R. Phillips Dales. Hillary 
House, New York, 1963. 200 pp. Illus. $3. 

Annual Review of Entomology. vol. 9. 
Ray F. Smith and Thomas E. Mittler, Eds. 
Annual Reviews, Palo Alto, Calif., 1964. 
400 pp. Illus. $8.50. Sixteen papers, of 
which nine are contributed by workers 
outside the United States: L. B. Barton- 
Browne (Australia) on water regulation in 
insects; D. Schneider (Germany) on insect 
antennae; G. P. Holland (Canada) on evo- 
lution, classification, and host relationships 
of Siphonapters; H. Klomp (Netherlands) 
on intraspecific competition and the regu- 
lation of insect numbers; E. Rivnay (Israel) 
on the influence of man on insect ecology 
in arid zones; F. Wilson (Australia) on the 
biological control of weeds; W. Fyg 
(Switzerland) on anomalies and diseases of 
the queen honey bee; J. F. B. Edeson and 
T. Wilson (England) on the epidemiology 
of filariasis due to Wuchereria bancrofti 
and Brugia malayi; and G. M. Sacca 
(Italy) on camparative bionomics in the 
genus Musca. 

Bibliographie der Pflanzenschutz-Litera- 
tur. vol. 2, 1958. J. Barner. Parey, Berlin, 
1963. 329 pp. Paper, DM. 68. 

Bioastronautics. Karl Schaefer, Ed. Mac- 
millan, New York, 1964. 416 pp. Illus. $16. 

The Biochemistry of Clinical Medicine. 
William S. Hoffman. Yearbook Medical 
Publishers, Chicago, ed. 3, 1964. 824 pp. 
Illus. $12.50. 

The Biology of Plant Parasitic Nema- 
todes. H. R. Wallace. St. Martin's Press, 
New York, 1964. 288 pp. Illus. $9.50. 

Brain Mechanisms and Intelligence. A 
quantitative study of injuries to the brain. 
K. S. Lashley. Hafner, New York (reprint 
of 1929 edition), 1964. 200 pp. Illus. 
Plates. $5.50. 

Brains of Rats and Men. A survey of 
the origin and biological significance of 
the cerebral cortex. C. Judson Herrick. 
Hafner, New York (reprint of 1926 edi- 
tion), 1963. 401 pp. Illus. $6. 

Cell Physiology and Biochemistry. Wil- 
liam D. McElroy. Prentice-Hall, Engle- 
wood Cliffs, N.J., ed. 2, 1964. 128 pp. 
Illus. Paper, $1.75; cloth, $3.95. 

Cellular Membranes in Development. 
A symposium (Storrs, Conn.), June 1963. 
Michael Locke, Ed. Academic Press, New 
York, 1964. 398 pp. Illus. $12. 

Cerebral Function in Infancy and Child- 
hood. Albrecht Peiper. Translated from the 
third revised German edition (Leipzig, 
1961) by Benedict Nagler and Hilde Nag- 
ler. Consultants Bureau, New York, 1963. 
695 pp. Illus. $25. 

Chelation Therapy. Alfred Soffer, Mayn- 
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Macmillan, New York, 1963. 616 pp. Illus. 
$20. 

A Chemical Background to Nursing and 
Other Paramedical Programs. Gerald F. 
Grillot. Harper and Row, New York, 1964. 
412 pp. Illus. $5.75. 

Chemical Protection of the Body 
Against Ionizing Radiation. V. S. Bala- 
bukha, Ed. Translated from the Russian 
edition (Moscow, 1960) by J. T. Greaves. 
J. H. Barnes, Ed. Pergamon, London; Mac- 
millan, New York, 1963. 180 pp. Illus. 
$8.50. 

Cold Spring Harbor Symposia on Quan- 
titative Biology. vol. 28, Synthesis and 
Strtucture of Macromolecules. Biological 
Laboratory, Long Island Biological Assoc., 
Cold Spring Harbor, N.Y., 1963. 630 pp. 
Illus. $15. 

Comparative Anatomy and Embryology. 
William W. Ballard. Ronald, New York, 
1964. 626 pp. Illus. $10. 

Comparative Neurochemistry. Proceed- 
ings, Fifth International Neurochemical 
Symposium (St. Wolfgang, Austria), 1962. 
Derek Richter, Ed. Pergamon, London; 
Macmillan, New York, 1964. 503 pp. 
Illus. $14. 

Cosmetics and the Skin. F. V. Wells and 
Irwin I. Lubowe. Reinhold, New York; 
Chapman and Hall, London, 1964. 698 pp. 
$22. 

Craigie's Neuroanatomy of the Rat. Re- 
vised and expanded by Wolfgang Zeman 
and James Robert Maitland Innes. Aca- 
demic Press, New York, 1963. 240 pp. 
Illus. $8.50. 

The Cytology and Genetics of Barley 
1951-1962. Robert A. Nilan. Washington 
State Univ. Press, Pullman, 1964. 288 pp. 
Illus. Paper, $4. This compendium pre- 
sents information gathered from more 
than 1200 articles published between 
1951 and 1962. 

Data Acquisition and Processing in Biol- 
ogy and Medicine. vol. 2. Proceedings of 
the 1962 Rochester conference. Kurt Ens- 
lein, Ed. Pergamon, London; Macmillan, 
New York, 1964. 377 pp. Illus. $11.50. 

Electronic and Computer-Assisted 
Studies of Biomedical Problems. Otto H. 
Schmitt and Cesar A. Caceres, Eds. 
Thomas, Springfield, Ill., 1964. 344 pp. 
$12.50. 

The Enzymes of Lipid Metabolism. Pro- 
ceedings of the Sixth International Confer- 
ence on the Biochemistry of Lipids (Mar- 
seilles), 1960. P. Desnuelle, Ed. Pergamon, 
London, 1961; Macmillan, New York, 
1964. 324 pp. Illus. $10. 

Evolution of the Atherosclerotic Plaque. 
Richard J. Jones, Ed. Univ. of Chicago 
Press, Chicago, 1964. 374 pp. Illus. $6.75. 
A collection of papers given at an inter- 
national symposium held at Chicago, Ill., 
in March 1963, under the joint sponsor- 
ship of the Chicago Heart Association and 
the Council on Arteriosclerosis of the 
American Heart Association. 

Evolutionary and Genetic Biology of 
Primates. vol. 2. John Buettner-Janusch, 
Ed. Academic Press, New York, 1964. 
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Ed. Academic Press, New York, 1964. 
342 pp. Illus. $12.50. 
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cal physiology. J. Markowitz, J. Archibald, 
and H. G. Downie. Williams and Wilkins, 
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Trees. A symposium (Harvard Forest, 
Petersham, Mass.), April 1963. Martin H. 
Zimmerman, Ed. Academic Press, New 
York, 1964. 578 pp. Illus. $16. 

Fortschritte der Zoologie. Max Hart- 
mann, Ed. vol. 16, pt. 2. Hansjochem 
Autrum and Friedrich Seidel. Fischer, 
Stuttgart, Germany, 1963. 146 pp. Illus. 
Paper, DM. 34. Two papers: "Physiologie 
des Stoffwechsels" by Klaus Urich and 
"Vergleichende Physiologie der mechani- 
schen Sinne" by Christian Hoffmann. 

Function of the Human Body. Arthur C. 
Guyton. Saunders, Philadelphia, ed. 2, 
1964. 441 pp. Illus. $7.75. 

The Genetics of Bacteria and Their 
Viruses. Studies in basic genetics and mo- 
lecular biology. William Hayes. Wiley, 
New York, 1964. 752 pp. Illus. $13.75. 

Growth and Maturation of the Brain. 
A series of lectures delivered during a 
workshop (Amsterdam, Netherlands), Sep- 
tember 1962. Dominick P. Purpura and 
J. P. Schade, Eds. Elsevier, New York, 
1964. 299 pp. Illus. $14.50. 

Handbook of Physiology. Section 4, 
Adaption to the Environment. D. B. Dill, 
E. F. Adolph, and C. G. Wilber, Eds. 
Published for American Physiological Soc., 
Washington, D.C., by Williams and Wil- 
kins, Baltimore, 1964. 1066 pp. Illus. $32. 

Heat and Life. The development of the 
theory of animal heat. Everett Mendel- 
sohn. Harvard Univ. Press, Cambridge, 
Mass., 1964. 222 pp. $4.50. 

The Hormones. Physiology, chemistry, 
and applications. vol. 4. Gregory Pincus, 
Kenneth V. Thimann, and E. B. Astwood, 
Eds. Academic Press, New York, 1964. 
702 pp. Illus. $22. 

International Review of Experimental 
Pathology, 1963. vol. 2. G. W. Richter 
and M. A. Epstein, Eds. Academic Press, 
New York, 1963. 460 pp. Illus. $16. Eight 
papers: "Cellular recognition of foreign 
matter," Stephen Boyden; "The nucleic 
acids of viruses as revealed by their re- 
actions with fluorochrome acridien or- 
ange," Heather D. Mayor; "Cytochemical 
aspects of experimental leukemia," Bo 
Thorell; "The use of statistics in the etio- 
logic study of malignant neoplasms," 
Johannes Clemmesen; "A lymphoma syn- 
drome in Tropical Africa," Denis Burkitt; 
"Microscopic morphology of injured living 
tissue," Ian K. Buckley; "Melanin gran- 
ules," P. Drochmans; and "Biological ef- 
fects of ionizing radiations," Arthur C. 
Upton. 

International Review of Neurobiology. 
vol. 6. Carl C. Pfeiffer and John R. 
Smythies, Eds. Academic Press, New 
York, 1964. 488 pp. Illus. $15. Seven 
papers: "Protein metabolism of the ner- 
vous system," Abel Lajtha; "Patterns of 
muscular innervation in the lower chord- 
ates," Quentin Bone; "The neural organi- 
zation of the visual pathways in the cat," 
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and sensory neurons in the lateral genicu- 
late nucleus," P. 0. Bishop; "Regeneration 
in the vertebrate central nervous system," 
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Eds. Academic Press, New York, 1964. 
702 pp. Illus. $22. 

International Review of Experimental 
Pathology, 1963. vol. 2. G. W. Richter 
and M. A. Epstein, Eds. Academic Press, 
New York, 1963. 460 pp. Illus. $16. Eight 
papers: "Cellular recognition of foreign 
matter," Stephen Boyden; "The nucleic 
acids of viruses as revealed by their re- 
actions with fluorochrome acridien or- 
ange," Heather D. Mayor; "Cytochemical 
aspects of experimental leukemia," Bo 
Thorell; "The use of statistics in the etio- 
logic study of malignant neoplasms," 
Johannes Clemmesen; "A lymphoma syn- 
drome in Tropical Africa," Denis Burkitt; 
"Microscopic morphology of injured living 
tissue," Ian K. Buckley; "Melanin gran- 
ules," P. Drochmans; and "Biological ef- 
fects of ionizing radiations," Arthur C. 
Upton. 

International Review of Neurobiology. 
vol. 6. Carl C. Pfeiffer and John R. 
Smythies, Eds. Academic Press, New 
York, 1964. 488 pp. Illus. $15. Seven 
papers: "Protein metabolism of the ner- 
vous system," Abel Lajtha; "Patterns of 
muscular innervation in the lower chord- 
ates," Quentin Bone; "The neural organi- 
zation of the visual pathways in the cat," 
Thomas H. Meikle, Jr., and James M. 
Sprague; "Properties of afferent synapses 
and sensory neurons in the lateral genicu- 
late nucleus," P. 0. Bishop; "Regeneration 
in the vertebrate central nervous system," 
Carmine D. Clemente; "Neurobiology of 
phencyclidine (sernyl), a drug with an un- 
usual spectrum of pharmacological activ- 
ity," Edward F. Domino, and "Free be- 
havior and brain stimulation," Jose M. R. 
Delgado. 

Carmine D. Clemente; "Neurobiology of 
phencyclidine (sernyl), a drug with an un- 
usual spectrum of pharmacological activ- 
ity," Edward F. Domino, and "Free be- 
havior and brain stimulation," Jose M. R. 
Delgado. 
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Readability, 
by estimation 0.05 mg. 0.05 mg, 0.005 mg. 

Reproducibility -0.05 mg. ?0.03 mg. ?0.01 mg. 
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NEWS AND COMMENT 

(Continued from page 982) 

may be gained by engineering and 
science faculty through industrial and 
government consulting, nor the oppor- 
tunities for summer employment on 
research projects. 

Faculty in the nonscientific disci- 
plines on calendar-year contracts in 
general had much lower salaries than 
engineers, scientists, and mathemati- 
cians on the same sort of contracts, 
and this difference, as much as any 
thing, seems to reflect the real advan- 
tage of the latter group in the academic 
market place.-J.W. 

Announcements 

NEWS AND COMMENT 

(Continued from page 982) 

may be gained by engineering and 
science faculty through industrial and 
government consulting, nor the oppor- 
tunities for summer employment on 
research projects. 

Faculty in the nonscientific disci- 
plines on calendar-year contracts in 
general had much lower salaries than 
engineers, scientists, and mathemati- 
cians on the same sort of contracts, 
and this difference, as much as any 
thing, seems to reflect the real advan- 
tage of the latter group in the academic 
market place.-J.W. 

Announcements 

NEWS AND COMMENT 

(Continued from page 982) 

may be gained by engineering and 
science faculty through industrial and 
government consulting, nor the oppor- 
tunities for summer employment on 
research projects. 

Faculty in the nonscientific disci- 
plines on calendar-year contracts in 
general had much lower salaries than 
engineers, scientists, and mathemati- 
cians on the same sort of contracts, 
and this difference, as much as any 
thing, seems to reflect the real advan- 
tage of the latter group in the academic 
market place.-J.W. 

Announcements 

Science & Public Policy, a new 
AAAS magazine, will begin publication 
on an experimental basis on 1 June. 

The magazine, which is now sched- 
uled for publication every other month, 
will contain public affairs articles that 
have previously appeared in Science, 
as well as other material. It is being 
distributed without charge to govern- 
ment officials, research administrators, 
and others interested in public policy 
matters involving science and tech- 
nology. Complimentary copies are avail- 
able to Science subscribers upon re- 
quest. (Science & Public Policy, 1515 
Massachusetts Avenue, NW, Washing- 
ton, D.C. 20005) 

A conference on viral diseases of 
poikilothermic vertebrates is scheduled 
23-26 September in New York. Ap- 
proximately 45 papers will be pre- 
sented, dealing with histopathology, 
immunity, etiology, cytology, electron 
microscopy, and tissue culture of fishes 
and amphibians. (S. F. Snieszko, East- 
ern Fish Disease Laboratory, Leetown, 
P.O. Kearneysville, W. Va. 25430) 

The establishment of a $15 million 
fund at Massachusetts Institute of Tech- 
nology, earmarked for basic research 
in the physical sciences, was announced 
Monday. It includes a $5 million per- 
sonal gift from Alfred P. Sloan, Jr., 
the remainder being from the Alfred P. 
Sloan Foundation. The money, accord- 
ing to Sloan, is to be used to help 
correct the imbalance he feels exists 
between basic and applied research. The 
fund will be managed by three ad- 
ministrators appointed by the M.I.T. 
Corporation's executive committee. Al- 
though primarily for research in phys- 
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ical sciences, it may also be used in 
areas where development in physical 
sciences impinges on other disciplines. 
Money from the fund may also be allo- 
cated for use in institutions other than 
M.I.T. 

Grants, Fellowships, and Awards 

A graduate fellowship in electro- 
chemistry has been established at Co- 
lumbia University, in honor of Samuel 
Ruben, inventor of the mercury dry 
cell and of the dry electrolytic capaci- 
tor. The $1000 fellowship is presented 
by the P. R. Mallory Foundation. Ap- 
plications should be sent to H. B. Lin- 
ford, Department of Chemical Engi- 
neering, Columbia University, New 
York. 

Courses 

An advanced seminar in theoretical 
metallurgy is scheduled 15 June to 7 
August at the University of Denver's 
Denver Research Institute. It will con- 
sist of five lectures on "energetics in 
metallurgical phenomena," each to be 
delivered daily for I to 2 weeks, and 
supplemented by regularly scheduled 
informal discussion sessions. Attend- 
ance is open and there are no fees. 
Postdoctoral participants are eligible 
for stipends of $1 00 per week plus 
travel and dependency allowances; pre- 
doctoral stipends of $50 a week, plus 
travel allowances, are available. (M. D. 
Robbins, Denver Research Institute, 
University of Denver, Denver, Colo. 
80210) 

Scientists in the News 

Columbia University's C. F. Chan- 
dler medal for achievement in pure or 
applied chemistry has been presented 
to Henry Taube, professor of chemistry 
at Stanford University. He was cited 
for pioneering work in the mechanisms 
of inorganic reactions. 

Victor T. Tomberg, formerly with 
Kollsman Instrument Corp., New York, 
has been appointed senior research as- 
sociate in the research department of 
neurosurgery, at the medical school of 
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SPECIFICATIONS 

Model & Power 
GPH 220V I Price 

4012-1 12 A. 2.6KW $275.00 

NEW! ONE GALLON WATER STILL 
COMPLETE PACKAGE, NO EXTRAS: 

* Built-in, automatic Low Water Cutoff 

* Low Water Cutoff and power pilot lights 
.,? 

* Polished stainless steel cabinet 

* Continuous flush and bleed device 

* Hard water model, electrically heated 

* Designed for table or wall mounting 

* Safe, pure water to U.S.P. standards 

* Includes delivery anywhere in continental 
U.S.A. 

HYDOR THERME CORP. 
7166 AIRPORT HIGHWAY 
PENNSAUKEN, NEW JERSEY, 08109 

1964 CATALOG 

now available 
Includes such items as: 

X ; A Continuous Refractive 
\ W. lIndex Monitors 

B McCarter Sublimers 
C Rotary Spray Evapo- 
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/~~'~ ~~ D Prep and Analytical 

tpo,s Gas Chromatographs 
1 s ?"~ ~-----~/E Spinning Band Stills 

'~ 

9'. j, and Molecular Stills 

Call or write for your copy today. 
NESTER/FAUST manufacturing corporation 
2401 OGLETOWN RD. m NEWARK, DELAWARE 
PHONE 302-368-9146 
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SIGMA 
ENZYME ASSAYS 
Sigma is the acknowledged leader in 
Serum Enzyme Procedures. The Sigma 
Label is recognized as the Hallmark of 
the Industry. In just a few short years, 
Sigma has grown from an unknown 
name in Clinical Chemistry to a dom- 
inant position-and amazingly-without 
a single salesman! This unique event 
has been made possible only because of 
the unusual loyalty of you, our customer. 

You know 

that Sigma has made your work simpler 
and more accurate. 

that Sigma Reagents are remarkably stable 
and dependable. 

that "similar" procedures offered by other 
firms are often just an attempt to copy 
what Sigma has pioneered. 

Your loyalty to Sigma will keep new im- 
provements flowing your way from Sigma. 

Other firms can try to copy 
But what would they copy 
if Sigma didn't Pioneer? 

Remember 

World Wide Telephone Service at our ex- 
pense for technical problems or orders. 

Free replacement of any reagent that is 
not up to standard even if you caused it. 

The World Famous Sigma Cooperative Al- 
lowance that supplies reagents to labora- 
tories all around the World, that would 
have been unable to purchase them. 

and most important 

Sigma is the World's leading supplier of 
extremely high purity Research Biochemi- 
cals that are invaluable in the studies that 
are making the Clinical Laboratory the 
Nerve Center of the Medical Center! 

Sigma is probably the only Clinical Reagent 
Supplier that is a basic manufacturer of pure 
chemicals and enzymes for Research. Is it any 
wonder why Sigma is so uniquely qualified to 
help you with Enzyme Reagents? 

SIGMA 
ENZYME ASSAYS 
Sigma is the acknowledged leader in 
Serum Enzyme Procedures. The Sigma 
Label is recognized as the Hallmark of 
the Industry. In just a few short years, 
Sigma has grown from an unknown 
name in Clinical Chemistry to a dom- 
inant position-and amazingly-without 
a single salesman! This unique event 
has been made possible only because of 
the unusual loyalty of you, our customer. 

You know 

that Sigma has made your work simpler 
and more accurate. 

that Sigma Reagents are remarkably stable 
and dependable. 

that "similar" procedures offered by other 
firms are often just an attempt to copy 
what Sigma has pioneered. 

Your loyalty to Sigma will keep new im- 
provements flowing your way from Sigma. 

Other firms can try to copy 
But what would they copy 
if Sigma didn't Pioneer? 

Remember 

World Wide Telephone Service at our ex- 
pense for technical problems or orders. 

Free replacement of any reagent that is 
not up to standard even if you caused it. 

The World Famous Sigma Cooperative Al- 
lowance that supplies reagents to labora- 
tories all around the World, that would 
have been unable to purchase them. 

and most important 

Sigma is the World's leading supplier of 
extremely high purity Research Biochemi- 
cals that are invaluable in the studies that 
are making the Clinical Laboratory the 
Nerve Center of the Medical Center! 

Sigma is probably the only Clinical Reagent 
Supplier that is a basic manufacturer of pure 
chemicals and enzymes for Research. Is it any 
wonder why Sigma is so uniquely qualified to 
help you with Enzyme Reagents? 

HELP STILL WANTED 
The fantastic growth of Sigma needs com- 
petent conscientious help-All levels-Bio- 
chemists-Organic Synthesists-Bacteriolo- 
gists-Radioactive Tracers-Chemical En- 
gineers-Ph.D.-M.D.-M.S.-B.S. 
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Ask For Free Technical Bulletins for 
SIGMA PROCEDURES 

ALDOLASE at approximately 540 mu. Serum 
Aldolase is reported to rise markedly in 
tissue damage. . .. 

(COLORIMETRIC________Bulletin No. 750 
AMYLASE in Serum and Urine (per Somo- 

gyi). A simple visual procedure for diag- 
nostic usage_ _.._----- Bulletin No. 700 

CREATINE PHOSPHOKINASE in Serum 
(CPK) at approximately 660 ma. Reported 
to be of value in the diagnosis of Muscular 
Dystrophy and Myocardial Infaretion--- 
(COLORIMETRIC)-_____Bulletill No. 660 

ETHYL ALCOHOL in Blood and Serum at 
340 mu. A simple enzymatic procedure.___ 
(ULTRAVIOLET)___Bulletin No. 330-UV 

FORMIMINO-L-G LUTAMIG ACID 
(FIGLU) in Urine and Other Fluids at 
365 mi. An enzymatic procedure_ __.. 
(COLORIMETRIC) -----Bulletin No. 365 

GALACTOSE-1-PHOSPHATE URIDYL 
TRANSFERASE in the diagnosis of Ga- 
lactosemia at 340 mp ..-------.- 
(ULTRAVIOLET)-__Bulletin No. 600-UV 

GLUCOSE in Blood or Serum at 540 mc. 
(Same filtrate may be used for Urea-Nitro- 
gen assay._ ----_------------ 
(COLORIMETRIG)__-_- Bulletin No. 14 

GLUCOSE-6-PHOSPHATE DEHYDROGEN- 
ASE in Red Cells or other fluids. A semi- 
quantitative, extremely simple visual meth- 
od; requires no instrument. .------ 
(Berger Method) __ ....._ Bulletin No. 400 

a-HYDROXYBUTYRIC DEHYDROGEN- 
ASE (yHBD) in Serum at 340 mn...- 
(ULTRAVIOLET) ___Bulletin No. 20-UV 

ISOCITRIC DEHYDROGENASE in Serum 
at 340 mu, (Wolfson, et al.)- --------- 
(ULTRAVIOLET)___Bulletin No. 150-UV 

ISOCITRIC DEHYDROGENASE in, Serum 
at 400 ma. (A modification of Baron! & 
Bell and of Taylor & Friedman).-..--- 
(COLORIMETRIC)-.--- Bulletin No. 175 

L(+) LACTIC ACID in Blod. Plasma, 
zymatie procedure.---_.....------.-----. 
(ULTRAVIOLET)___Bulletin No. 825-UV 

LACTIC DEHYDROGENASE in Serum and 
Urine at approximately 500 ma. (Berger- 
Broida Method.) An original eolorimetric 
procedure developed in the Sigma Labora- 
tories. Includes Isozymes--------- 
(COLORIMETRIC)----..Bulletin No. 500 

LACTIC DEHYDROGENASE ill Serum at 
340 m .------------------- 
(ULTRAVIOLET)_-Bulletin No. 340-UV 

LEUCINE AMINO PEPTIDASE in, Serum 
and Urine at 540-620 mu. (Sigma modifi- 
cation of Goldbarg and Rutenburg Pro- 
cedure). 
(COLORIMETRIC) .-...Bulletin No. 250 

LIPASE in, Serum. A simple titration pro- 
cedure using our stabilized Olive Oil Sub- 
strate. Requires only 3 to 6 hours. (Sig- 
ma-Tietz Method.) --?-- Bulletin No. 800 

MALIC DEHYDROGENASE in Serum at 
340 m ..---. ---------------- 
(ULTRAVIOLET)___Bulletin No. 340-UV 

ORNITHINE TRANSCARBAMYLASE (Or- 
nithine Carbamyl Transferase; OCT) in 
Serum. (Reichard Method; Nesslerization 
or titration of ammonia formed.) An indi- 
cation of liver damage-__Bulletin No. 108 

PHOSPHATASE, Alkaline and Acid, in 
Blood Smears or Tissue Sections. Histo- 
chemical procedure. Extremely simple; re- 
quires only 15 minutes....--Bulletin No. 85 

PHOSPHATASE, Acid, Alkaline, and Pro- 
static in Serum at approximately 410 mu. 
Also Urinary Alkaline Phosphatase. Prob- 
ably the fastest and most accurate pro- 
cedure available (Bessey-Lowry Method). 
(COLORIMETRIC) _____Bulletins No. 104 

PHOSPHOHEXOSE ISOMERASE at 490 
my' (per Bodansky). Elevations have been 
reported in various types of carcinoma. 
(COLORIMETRIC) -----Bulletin No. 650 

PYRUVIC ACID in Blood at 340 mu. A 
simple enzymatic procedure.__ ____ 
(ULTRAVIOLET))-_Bulletin No. 725-UV 

TRANSAMINASE, GO and GP, at approxi- 
mately 505 mu. This is the famous Sigma- 
Frankel Method that is now the most 
widely used and respected the World over. 
(COLORIMETRICG) - Bulletin No. 505 

TRANSAMINASE, GO and GP, at 340 mu. 
(Karmen, LaDue, and Wroblewski Meth- 
ods.) _ - - - - - - - 
(ULTRAVIOLET)---Bulletini No. 410-UV 

UREA-NITROGEN in, Blood or Serum at 
400-420 mu,. (Same filtrate may be used 
for Glucose assay)----------- 
(COLORIMETRIC)-- --Bulletin No. 14 

URIC ACID in Serum at 650-750 mu. A 
simple euzymatic procedure. No Cyanide 
used; combines the accuracy of the en- 
zyme Uriease with the simplicity of a 
Colorimetric procedure---....Bulletin No. 680 

TELEPHONE COLLECT 
r to DISCUSS PROBLEMS 
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of California, Berkeley, has been named 
to receive the 1964 Albert Sauveur 
achievement award from the American 
Society of Materials. The prize, in rec- 
ognition of "pioneering metallurgical 
achievements which have stimulated 
organized work" that has furthered 
knowledge in basic metallurgy, will be 
presented during the society's meeting 
in October. 

Alexander Spoehr, former chancellor 
of the East-West Center and professor 
of anthropology at the University of 
Hawaii, has been appointed professor 
of anthropology at the University of 
Pittsburgh. He is scheduled to begin in 
the winter trimester, after an extended 
tour of anthropological research and 
educational facilities in the Pacific 
islands. 

Paul R. Peabody, formerly super- 
visor of applied mathematics at the Jet 
Propulsion Laboratory, has been ap- 
pointed manager of the new department 
of mathematical analysis at Computer 
Sciences Corporation, a data processing 
service organization in Los Angeles, 
Calif. 

Hasmuikh J. Mehta, assistant profes- 
sor of anatomy at Western Reserve 
University, has been appointed profes- 
sor and chairman of the department 
of anatomy in the recently organized 
St. John's Medical College, Bangalore, 
India, which is scheduled to open in 
July. He has been in charge of gross 
anatomy studies in the W.R.U. den- 
tistry school for the past year. 

Recent Deaths 

Igor I. Bondarenko, 37; Soviet nu- 
clear physicist, deputy director of the 
Physical Energy Institute, Obninsk, 
Russia; 7 April. 

Burt G. Chollett, 88; orthopedic sur- 
geon and a founder of the National 
Society for Crippled Children; 4 May. 

Marin S. Dunn, 65; director of the 
biology department, Philadelphia Col- 
lege of Pharmacy and Science; 14 April. 

R. Carl Millican, 46; of the Labora- 
tory of Biochemical Pharmacology, 
National Institute of Arthritis and 
Metabolic Diseases; 7 March. 
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