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Mark 10 

A new strip chart recorder 
that's all solid state... even the ink! 

On display at WESCON- 

Booth 1225-26 

A solid capsule is the ink supply in this new 10" servo-type 
recorder. Heated to flow freely from the pen . . . it dries in- 
stantly on contact with the paper. Modular electronic and 
mechanical assemblies simplify operation and maintenance. In 
addition, you have the complete flexibility of plug-in units. 
Check out these performance facts . . . 
Full scale span of 5 mv to 200 volts in 15 steps 
Zero positioned to within 0.1% 
Zero suppression-up to 10 full scales 
Selectable input signal filtering 
Accepts common mode voltages up to 500 volts 
140 db common mode rejection 
1 megohm input impedance 
10 chart speeds 
Call Brush collect for complete details: 216-361-3315. 

ffrush INSTRUM ENTS 
DIVISION OF {CLEVITEI 37TH AND PERKINS, CLEVELAND 14, OHIO 

F---~~~ ~~~~~~~~~~~~~~~~~~~~-- ------ 



You may ask why buy a superspeed centrifuge 
when perhaps many of your projects require 
only low speeds, say, about 3,500 RPM. Re- 
serve power is one answer! Whereas the ordi- 
nary centrifuge feels the strain early when 
asked to perform continuously at 3,500 or 
5,000 RPM, the SORVALL SS-3 and SS-4 are 
merely "loafing along" at such speeds. Think 
what this means in terms of instrument life. 
Reserve power is also a mighty handy thing 
for that special job where extra high G's are 

X ',,,,.'called for. With SORVALL, they're there when 
you need them. And, of course, with the SS-3 

X" ~~~~~~~~~~and SS-4 you get the added advantages of 

.. ... .... 0 0 | rotor versatility, Gyro-Action Self Centering 
Direct Drive*, reliable controls (automatic 
on the SS- 3), and unique safety rotor-chamber 
guard and cover*. Why settle for just an 
ordinary centrifuge when the same amount 
of dollars will buy you a long-term invest- 
ment? Interested? For further information ask 
us for illustrated literature number SC-9SS. 

ff~~~~~Ivan Soruiall, Itwc. 
NORWALK * CONNECTICUT 

Szent Gyorgyi&Blum"Tube-TypeConORVaLL CENTRIFUGES SERVE YOU BES 

^ ^ SS~~~s-3 Automatic Superspeed Centrifuge 

"Szent-Gyorgyi~SS- MaBu"TbeTp otnuau lo Suenrspeeugatrifug 
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Overall dimensions: 40" wide, 29" deep, 65" high; 
chamber dimensions: 321/2" wide, 21" deep, 26" high 

A 10%2 CU. FT. "SHAKER ROOM" 

RIGHT IN YOUR OWN LABORATORY 
Agitates, incubates, refrigerates, and illuminates 

static and shake cultures 

THE PSYCROTHERM? is a controlled-environment in- 
cubator-shaker that provides a wide range of temper- 
ature and agitation for the growth of aerobic and 
anaerobic organisms. This versatile apparatus occupies 
little floor space, yet provides 101/2 cubic feet of 
usable work space where static and shake cultures 
can be propagated under the same environmental 
conditions. 

Environmental Control 

Temperatures can be regulated from 0?C to 60?C with 
a control tolerance and gradient both within ?0.5?C. 
With integrated heating and refrigeration systems, the 
unit is ideal for work with psychrophilic, mesophilic, 
and thermophilic organisms. 

1096 

Facilities are provided for circulation of gaseous 
atmospheres, and models are available with high-out- 
put illumination for photosynthetic studies. 

Continuous-Duty Shaker Mechanisms 

Models are equipped with Gyrotory? or reciprocat- 
ing shakers, precision-built for smooth, quiet and 
reproducible agitation. Speeds are adjustable mechan- 
ically, and will not drift with changing workloads 
or normal voltage fluctuations. 

Interchangeable shaker platforms with large ca- 
pacities for flasks, tubes and other containers are 
available in a wide selection. 

Send For Catalog G26S/9114 

N^ Bm - es (New Brunswick Scientific Company, Inc. 
1130 Somerset St., New Brunswick, N. J. 

SCIENCE, VOL. 145 

U.S. Patent 
No. 3,002,895 



designed specifically 
for biological work 
combines high resolution with simplicity of operation 

' reso 

:. Lor 

the e o' 4e 

ELECTRON MICROSCOPE 

uniquely "taitlored" to microbiological needs... 

ultrahigh resolution on transmission specimens 

rapid specimen handling ... high throughput 

minimal chromatic aberrations for best imaging 

extremely simple control 

the M 6 BV ELECTRON MICROSCOPE 
: 

product of Associated Electrical Industries of England 
is marketed and serviced in the U.S.A. by 

ition 
r better 

White Plains, N.Y. 

11 SEPTEMBER 1964 
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more watts per 

Check the specs and the price ($145) and you will find: Sorensen's new 

QRB40-.75 "ranger" delivers 11/2 times the watts per dollar of most competi- 

tive power supplies.. with no stinting on performance. 
CONSTANT CURRENT... Unit can be externally converted to a highly regulated 

(0.15%) constant current supply. 
CURRENT LIMITING... Provides automatic protection against short circuit or 

overload. Also acts to provide automatic transfer from the normal constant 

voltage mode to a constant current mode whenever the load demands 

more current than the limiter has been set to supply. 

RESOLUTION... Output can he finely adjusted to 4mv on the 40-volt model; 

3mv on the 30-volt model; and 2mv on the 20-volt and 15-volt models. 

OTHER QRB FEATURES include programmability, series/parallel operation, 

and remote sensing. 
For complete data on the QRB series and other Sorensen products send for 

the new, 140-page "Controlled Power Catalog and Handbook." Write 

Sorensen, Richards Avenue, South Norwalk, 2f0 
Connecticut. Or use reader service card number . 

ELECTRICAL & MECHANICAL SPECIFICATIONS 

% REG. 
(LINE & 

LOAD COMB.) 
+(0.01% + lmv) 
-(0.01% + lmv) 
-(0.01% + lmv) 
-(0.01% + lmv) 

RESP. 
RMS TIME 

RIPPLE (MICROSEC.) 
0. 15mv 50 
0.15mv 50 
0.15mv 50 
0.15mv 50 

TEMP. 
COEF. 

(%/-c.) 
`0.015 
?0.015 
?0.015 
-0.015 

CABINET SIZE RACK PANEL 
INCHES INCHES 

WIDTH HEIGHT DEPTH HEIGHT 
81/? 51'8 9 51/4 

8 14 51/8 9 51/4 

8 14 51'/8 9 51/4 

8 14 51/a 9 51/4 

A UNtT OF RAYTHEON COMPANY 
A UNIT OF RAYTHEON COMPANY 

ar 

MODEL 
NUMBER 

QRB15-2 
QRB20-1.5 
QRB30-1 
QRB40-.75 

OUTPUT 
VOLTAGE 

RANGE (VDC) 
0-15 
0-20 
0-30 
0-40 

OUTPUT 
CURRENT 
[AMPS.) 
0-2 
0-1.5 
0-1 
0-.75 

WEIGHT 
(LBS.) 
10.75 
10.75 
10.75 
10.75 



We take pleasure in 

announcing the formation of 

SPRINGER-VERLAG NEW YORK INC. 

NEW AMERICAN PUBLISHER OF 

SCIENTIFIC, TECHNICAL and MEDICAL BOOKS 

Now . . . technical works of the highest caliber from this new independent publishing firm, 
whose century-old parent companies, Springer-Verlag, Berlin- Gottingen - Heidelberg 
and Vienna are among the largest and most respected scientific publishers in the world! 

FOR MANY YEARS, American and Canadian sci- 

entists, medical experts, teachers, engineers and 
technicians have turned to Springer-Verlag of West 

Germany and Vienna for leading research works in 

their respective scientific fields. Now, to provide 
more fully for the needs of Americans in science and 

medicine, the new publishing firm of SPRINGER- 
VERLAG NEW YORK INC. has been formed ... not just 
a "branch office" of our European firm, but an inde- 

pendent, self-contained American book publisher 
whose sole function and purpose is to serve the 
American scientific and medical fraternities. 

SPRINGER-VERLAG NEW YORK INC. will publish orig- 
inal works in the field of physics, chemistry, biology, 

medicine, mathematics and engineering ... and will 

also distribute the works and periodicals of the par- 
ent companies from Germany and Austria. A large 
number of recent titles of these companies are avail- 

able from stock in New York. All Springer books are 
sold through authorized booksellers with whom the 

publisher cooperates closely. 
Would you like to receive detailed catalogs and 

descriptive literature for Springer books and period- 
icals in your field of interest.. . or would you like to 

have other information about our new company? We 

certainly would welcome a note from you, or you 

may wish to use the form below. 

SPRINGER-VERLAG NEW YORK INC. 
An independenzt subsidiary of 
c.: ? . - r T7- 7,,. :- , Berlll- 

idelberg- 

SPRINGER- 

^^^^ ~~175 Fifth Av 

^r ' Please send complete informz 

^r/~~ I have checked below: 

s DE1 PHYSICS 

v QD CHEMISTRY I 

Other information requested: 

_.~. Name 

Company (if any) 

Address____ 

C i 

VERLAG NEW YO 
venue, New York, I 

'RK INC. 

M.Y. 10010 - 

ation on Springer books and periodicals in the classification 

ED MEDICINE El ENGINEERING 
C BIOLOGY El MATHEMATICS 

.rr uression_ . ___ 

ity/State. 7in 
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Springer- verlag, 
Gottingen - Hei 
Vienna. 
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An exciting new face 
CEC's new Residual Gas Analyzer 

Much of what's exciting about CEC's 
new 21-614 Residual Gas Analyzer 
can be seen on its face. 

A new mass meter reads in mass 
numbers- ends searching for ref- 
erence peaks or computing mass 
numbers. 

A new scan rate selector switch 
lets you switch to the best scanning 
speed for each analysis. 

A new input sensitivity switch 
permits instant selection of high 
sensitivity/slow scan speed, or low 
sensitivity/high scan speed. 

A new rescan pushbutton makes 
possible backtracking, and a cyclic 
scan switch lets you continuously 
scan back and forth across the top 
of a single peak. 

1100 

In combination, these and the other 
panel components provide operating 
flexibility which accounts for much 
of the satisfaction assured by the 
new 21-614 Residual Gas Analyzer. 

THERE's MORE TO THE STORY 
This new RGA, like its predecessor, 
the 21-613, has a heated source that 
provides good reproducibility, and 
the highest analytical accuracy 
available. 

The perfect focusing cycloidal ana- 
lyzer lets the 21-614 operate over 
the greatest mass range (2 to 200 
AMU) and at the highest unit re- 
solution (150 AMU) of any residual 
gas analyzer. 

And, the 21-614 has a full line of 
accessories, including a high-speed 
recording oscillograph and automatic 

peak selector. It uses any standard 
0-10 mv strip chart recorder. 

If this looks like the RGA you have 
been waiting for, get the full story. 
Call your nearby CEC Sales and 
Service Office or write for CEC 
Bulletin 21614-X4. 

Analytical & Control Division 

CONSOLIDATED ELECTRODYNAMICS 
A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109 
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND 

AND FRANKFURT/MAIN, GERMANY 

SCIENCE, VOL. 145 



WVHERE'S THE A-LUER? 
The allure of a Hamilton "fixed needle" syringe is in the patient hand-crafting used 
to epoxy-cement the needle concentrically in the syringe bore and to snug it up to 
"zero" on the calibration. The lack of a luer on "fixed needle" syringes strengthens 
the union of stainless steel to glass, and reduces breakage. And it tests out leak- 
tight. Strong? You bet! It's strength you can count on every time you specify a 
"fixed needle" Hamilton Syringe. 

*~~~~~~~~~~~~~~~~~~~~~~~~~~~~I . H ........ 

To: HAMILTON COMPANY ? P.O. Box 307K ? Whittier, California 

letterhead and mail Send me a catalog on your complete line of syringes and related equipment. letterhead and mall 

Name -Title 

11 SEPTEMBER 1964 
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I NSTATHERM : An Integral Fused-to-Glass Heat Source 

The Chemist's Tranquilizer-Saves Time, Effort, Maintenance! 

.. ......... . . .. . . . . 

.. ...... ......~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~? 
....... .. .. . .. .... .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i: 

If you get a little impatient waiting 
for the desired temperature, with the 
difficulty of holding it exactly where 
you need it; if inconsistency plus 
"bumping" prevent you from obtain- 
ing reproducible results, don't reach 
for a tranquilizer: Try INSTATHERM! 
Instatherm, the result of more than ten 
years of experimentation with conduc- 
tive films, employs an isothermal zone 
method of temperature regulation. 
Conductive and semi-conductive films 
are fused together and to the surface 
of the vessel to form integrated con- 
trol circuits: infra-red energy absorbed 
by the glass is translated directly into 
useful heat. The apparatus responds 
almost instantaneously to control 
changes. Constant heat is more rapidly 
established, there is no bumping. 
Instatherm's superior characteristics 
make sensitive reactions easier, reduce 
side reactions. For instance, a govern- 
ment chemist reports that he was able, 
for the first time, to duplicate results 
in the preparation of certain atropine 
derivatives. Here is a resume of Insta- 
therm's advantages: 
Rapid heating, equilibrium. High watt 
density is on the surface where it 
counts: reduces pre-heating time. For 
instance, 4ml of H20 will boil in a 
5 ml flask in 55 seconds; 70 ml in a 
100 ml flask will boil in 3 minutes; 287 
ml in a 400 ml beaker will boil in 13 

minutes! Nearly instant response as- 
sures rapid equilibrium, saves time 
normally spent hunting for the right 
setting. 
Smooth boiling. Prescribed heat dis- 
tribution eliminates super-heating and 
"bumping". Spattering is reduced to 
a minimum on evaporating to dryness. 
Low voltage. A maximum of 40V is 
employed with high amperage to min- 
imize risk. Current is isolated from 
main power lines to prevent high volt- 
ages to ground. Most units provide 
adequate heat at 12 to 30 V. 
Good regulation. Temperature can be 
held over long periods with generally 
imperceptible change. 
Observation areas. Top to bottom 
clear strips and "windows" eliminate 
"blind" operation. 
No hot mantle to detach at end of 
heating period. Flasks and beakers 
up to 250 ml may be supported by 
snap-on contact clamp which also 
makes convenient handle with or with- 
out power cord attached. 

Operating economy. Direct surface 
heating, inwardly focused, gives up to 
53% greater efficiency in power utili- 
zation. It literally more than pays for 
itself. 
Long life expectancy. A resilient in- 
sulation coating also protects against 
mechanical shock, extends average 
glassware life, many times: tested by 
seven major laboratories in the United 
States, six of the seven experienced 
no breakage in three years of use. 
Spills do not ruin the heating element 
-usually evaporate or wipe off. Re- 
pair kits are available to reestablish 
electrical continuity and insulation in 
case of accidental burn-out. 
Easy cleaning. Can be cleaned in 
standard washing machines or in situ. 
Coatings are resistant to all common 
organic solvents, and short time im- 
mersion in chromic acid cleaning solu- 
tion. Internal surface is all glass. 
Write for literature describing Insta- 
therm flasks, beakers, funnels currently 
available. 

*U.S. Pats. #2979594, #3050608, #3092704. Other pats. pending. 

AC E GLASS INCORPORATED 

Vineland, New Jersey 
LOUISVILLE, Ky. 

1102 

SPRINGFIELD, MASS. 
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A NEW ATOMIC 

ABSORPTION 
SPECTROPHOTOMETER 
FOR EASY ANALYSIS 
OF METALLIC 

TRACE ELEMENTS 
To mneet the need for an easy-to-operate 

suited to general laboratory use in analy- 
ses of metallic trace elements, Perkin-Elmer 
presents the new Model 303. Designed 
around the principle of absorption by 
ground-state atoms of the resonance line 
of a lamp having a cathode of the metal 
being sought, the instrument is highly 
sensitive-detects concentrations ranging 
below one ppm for most metals. It is ca- 
pable of producing, in less than 4 minutes, 
including set-up time, many analyses that 
take 2 to 3 days by wet chemistry. 

magnesium, calcium, potassium, sodium 
and trace metals in blood, urine and tissue 
samples; magnesium, zinc and lead con- 
tent in ferrous, aluminum and copper al- 
loys; trace metals in plants and animals; 
metal components in process streams; and 
changes in metals content of lubricating 
oils, as a check on engine performance. 

For complete Model 303 specifications 
write to Instrument Division, Perkin-Elmer 
Corporation, 910 Main Avenue, Norwalk, 

atomic absorption spectrophotometer Applications include determination of Connecticut. 



POUR ... DISSOLVE ... STERILIZE 

Preparing a culture medium is just about that simple with Fisher's dehydrated 
media in unique Gram-Pac? packets. Each moisture-proof envelope contains the 
exact amount needed to make 1000, 500 or 250 ml of medium. No weighing, 
no loss, no waste, no caking, no deterioration. These handy, economical packets 
are only part of Fisher's new and comprehensive line of prepared and dehydrated 
bacteriological culture media. Slants, broths, additives and related products, such 
as amino acids, sugars and stains, are available. Find out about them all. Write 
for free manual and price lists to: Fisher Scientific Company, 139 Fisher Building, 
Pittsburgh 19, Pa. X-344 

F FISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 

Complete stocks in these locations: Atlanta * Boston * Chicago * Fort Worth * Houston * New York 
Philadelphia * Pittsburgh * St. Louis * Union, N. J. * Washington * Edmonton * Montreal * Toronto 

SCIENCE, VOL. 145 1104 
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now CSA approved! 

* This Glas-Col heating mantle bears the Canadian 
Standards Association seal of approval for heating heavy- 
walled vessels used in vacuum drying of samples. For a 
small cost, it will convert your desiccator into a safe, 
efficient vacuum drying oven. 

Its uniform heat minimizes chance of thermal strain 

to glass vessels. And it provides an effective shield in 

rare instances when vessels do collapse under high 
vacuum-high pressure conditions. 

Glas-Col desiccator heating mantles have been used 

for years-safely, and with complete success. 
1106 

heat desiccator interiors 

up to 250?C.. safely! 

Glas-Co heating mantle a/lows you to use your 
desiccator as a safe, efficient vacuum drying oven 

IiLABEEliEL 
HEIATING MANJTLE $ 

Gilas-Col Apparatus Company 

Dept. SO, 711 Hulman Street,Terre Haute, Indiana 
U.S. Patents 2,231,506; 2,739,220; 2,739,221; 2,282,078. 

SCIENCE, VOL. 145 

DESICCATOR 
CATALOG - FLANGE 
NUMBER DIAMETER WATTAGE PRICE 

M-200 160mm 330w-115v $45.00 

M-202 200mm 380w-115v 57.00 

M-204 250mm 380w-115v 57.00 

I -1 11'1 I- Il r -I -I ' I I r II- I 
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LOW SPECIFIC HIGH SPECIFIC PRICES 
ACTIVITY ACTIVITY Prepaid air shipmentincluded 

COMPOUND D--------------- 
Order Range Order Range 
No. mc/mM No. mc/mM 50 ic 0.1 mc 0.5 mc 1.0 me 

L-Alanine-C4 (U.L.) CFB-7 5-10 CFB-62 75-110 $38 $ 70 $350 $680 

L-Arginine-C14 monohydrochloride (U.L.) CFB-8 5-10 CFB-63 150-220 48 87 400 800 

L-Aspartic-C14 acid (U.L.) CFB-9 5-10 CFB-64 100-150 38 68 340 670 

L-Glutamic-C'4 acid (U,L.) CFB-10 5-10 CFB-65 125-180 40 68 340 670 

Glycine-C14 (U.L.) CFB-11 5-10 CFB-66 50-70 23 32 125 225 

L-Leucine-C14 (U.L.) CFB-13 5-10 CFB-67 150-220 55 95 460 880 

L-isoLeucine-Ci4 (U.L.) CFB-14 5-10 CFB-68 150-220 45 88 440 870 

L-Lysine-C14 monohydrochloride (U.L.) CFB-15 5-10 CFB-69 150-220 55 90 450 870 

L-Phenylalanine-C14 (U.L.) CFB-16 5-10 CFB-70 200-320 56 92 450 880 

L-Proline-Ci4 (U.L.) CFB-17 5-10 CFB-71 125-180 55 105 525 990 

L-Serine-C14 (U.L.) CFB-18 5-10 CFB-72 75-110 55 92 450 870 

L-Threonine-C'4 (U.L.) CFB-19 5-10 CFB-73 100-150 48 88 440 870 

L-Tyrosine-C'4 hydrochloride (U.L.) CFB-20 5-10 CFB-74 200-320 58 105 518 940 

L-Valine-C14 (U.L.) CFB-21 5-10 CFB-75 125-180 48 88 440 880 

HIGH PURITY 
AVAILABLE 
FROM STOCK: 
UNIFORMLY 

LABELLED 

CARBON-14 

L-AMINO ACIDS 

Immediate shipment of high spe- 
cific activity-Advances in pro- 
duction techniques now permit 
immediate delivery from stock of 
uniformly labelled carbon-14 
L-amino acids at high specific 
activities. The table above lists 
fourteen amino acids and provides 
separate order numbers for those 
having high and low specific ac- 
tivities. 

Purity verified and documented- 
Each of the uniformly labelled car- 
bon-14 amino acids listed is puri- 
fied by paper and ion-exchange 
chromatography and finally by 
crystallization. Radiochemical 
purities are checked by dilution 
analysis, paper chromatography 
(usually in two solvent systems), 
and by paper electrophoresis at 
two different pH levels. A data 
sheet showing the results of these 
analyses and copies of actual 
scans are provided with each 
shipment. 

Packaged for greatest radiation 
stability-Those amino acids hav- 
ing low specific activity are sup- 
plied as freeze-dried solids. High- 
er range materials have been dis- 
tributed in 0.01N HCI, and this 
practice is being continued where 
we are satisfied that it gives a 
reasonable shelf-life for our cus- 
tomers-at least six months with 
not more than 2% decomposition. 
For some of these armino acids, 

however, decomposition was 
found to be excessive. These are 
now being supplied on Whatman 
No. 3 paper in evacuated, sealed 
ampoules. The laboratory is al- 
ways investigating methods for 
improving radiation stability and, 
therefore, the exact method used 
may change as further-experience 
is gained. 

Send for catalog-A complete 
catalog of nearly 400 carbon-14 
labelled compounds is available 
on request. The Radiochemical 
Division of Nuclear-Chicago will 
also prepare carbon compounds 
on special order. For complete in- 
formation, call us collect at 312 
827-4456. NUC:-.4.235 

NUCLEAR-CHICAGO 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 

349 Howard, Des Plaines, Illinois 60018 
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Photomicrogrophs of melosis os follows: 1) Prophose, 2) Eorly Anophose 3) Anaphose, 4) Telophose .. magnificotion-1600x Token by Robert F. Smith. 

Make a sequence like this 

by touching a button 

With the Carl Zeiss Photomicroscope you can clic reflected light (Epi-illumination). lt is also available as 

off a whole series of photomicrographs, each perfectly a polarizing microscope. 

exposed and in focus. The microscope has a built-in The inclined binocular is provided with n ad- 

automatic camera With photoelectric exposure control. justment to maintain tube length regardless of 

The touch of a button opens the shutter, exposes the interpupillary setting. Interchangeable stages and 

film the proper length of time, closes the shutter, interchangeable condensers, for bright field, dark 

transports the film one frame, actuates a film coun- field and phase contrast work, are also available. 

ter... ready for the next exposure. You can take an A 6-volt light source is built in, but a 12-volt light 

entire series of photomicrographs rapidly in color or black- source is available as well as a base plate for carbon arc or 
and-white. high-pressure mercury burner illumination. Write Dept. SC for 

This large universal microscope provides the full versatility of further details and literature on the Carl Zeiss Photomicroscope. 

o fine Zeiss instrument. It can be equipped for transmitted or Complete service facilities available. 

CARL ZEISS, INC. The Great Name in Optics 
444 Fifth Avenue, New York, N. Y. 10018 
13RANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVEI 
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Floor Model Incubato 

Seriological and Utilit 

INCUBATORS 
With 18 different models-forced draft or gravity convection, 
single wall or double wall, floor-standing, cylindrical, and low- 
temperature-Cenco has the incubator that meets your re- 
quirements. 

The floor model incubators offer this unique combination of 
features: 

High capacity . . . Forced draft circulation for uniform heat 
distribution no matter what the load ... Unique control system 
-hydraulic thermostat and proportional power device ensure 
constant temperature and safety of sample contents ... Sheathed 
Incoloy heaters-protected against spillage . . . Double-wall 
construction ... Stainless steel interior... Adjustable shelves- 
48 positions on Y-in. centers. 

Plus extra convenience features including interior light, glass 
viewing panel, eye-level control panel, and record card holder. 

OR WATER BATH 

THAT'S RIGHT FOR YOUR 
r. Cenco Catalog No. 46029-16. nREQUI REM ENTS 

AND GET IMMEDIATE 

DELIVERY FROM CENCO 

WATER BATHS 
Cenco's expanded line of water baths includes a new series of 
three utility-medical baths capable of a wide variety of applica- 
tions for medical and general testing, industrial quality con- 
trol, and petroleum and chemical testing. Three sizes are 
offered, each with the following features: 

Stainless steel construction, inside and outside . . . Sensitive 
temperature control with hydraulic thermostat and fast-response 
immersion heaters. Temperature range up to 100?C ... Adjust- 
able working depth-diffuser plate can be set at 5 or 7 inches. 
All sizes of these new utility-medical baths can be equipped 
with a wide range of accessories such as test tube racks, gable 
covers, concentric ring covers, and water level regulators. 
Cenco also has many other special-purpose constant-tem- 

y Water Bath. Cenco Catalog No. 97014-16. perature baths available for immediate delivery. cEN-4.22o 

All of the equipment listed in this new F?-I 
Constant Temperature Equipment catalog I CENTRAL SCIENTIFIC I'd like to know more 
is available directly from Central Scientific I a division of Cenco Instruments Corporation about Cenco's line of in- 
Company. Use the coupon to order your 1700 rving Park Road3 cubators and water baths 

Chicago, Illinois 60613 PleasesendthenewCON- 
copy. I offices in principal cities STANT TEMPERATURE - - - - - - 

EQ U IPM EN T catalog. 

!;: In Canada mail coupon to: 
Central Scientific Company of Canada, Ltd. 
146 Kendal Avenue, Toronto 4, Ontario 

CENCO: YOUR CONVENIENT SINGLE SOURCE FOR 
LABORATORY INSTRUMENTATION AND SUPPLIES 
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automatic optical density 
ultra-violet analyzer 

Vanguard Model 1056-OD Automatic Ultra-Violet Analyzer 
provides the investigator with unequaled reliability and versa- 
tility. Through the use of two independent logarithmic con- 
verters, this instrument provides a 
chart recording of the optical dens- 
ity of the effluent from a chroma- 
tographic column-the ordinate of 
which is linear with optical density. 
In addition, a plain diffraction 
grating monochromator enables 
the operator to select any wave 
length from 200 millimicrons into 
the visible spectrum. 
a Dual beam operation utilizing 
sample and reference cuvettes 
provides continuous base line i 

compensation for gradient elutions or other applications 
where the optical density of the eluent may change u Auto- 
matic chart recorder marking system speeds location and 

identification of test tubes con- 
taining ultra-violet absorbing frac. 
tions , Completely transistorized 
for dependable, maintenance-free 
operation m Detection system 
completely self-contained and 
light-shielded. 

For complete specifications on 
the Model 1056-OD Automatic 
Ultra-Violet Analyzer, send for new 
informative literature. For immedi- 
ate information and/or a quotation, 
call your nearest Vanguard office. 

Model 1056-OD0 Automatic Ultra-Violet Analyzer shown with Model 1000 
Fraction Collector. Model 1056-OD is compatible with all Fraction Collectors. 

_ VAAGU/A/RD 
A_ _ T'MEN' 

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 
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EXTEND THE USEFULNESS OF 

Effluent delivery 
rates increased full 
order of magnitude 
Improvements in the production of 
SEPHADEX now permit this useful 
cross-linked dextran material to be 
supplied in the form of spherical 
beads. Substitution of the new beads 
for the irregularly shaped particles 
in which SEPHADEX was heretofore 
available (see Figure I) results in far 
more uniform hydrodynamic condi- 
tions within SEPHADEX columns. 
Tangible results? Flow rates are 
greatly improved with remaining 
good resolution. 

The introduction of the new beads 
greatly extends the possibilities to 
use SEPHADEX gel filtration in pro- 
duction-scale preparative operations. 
We strongly suggest that laboratory 
workers acquaint their colleagues in 
semiworks and production engineer- 
ing with the new beads of SEPHADEX. 
The use of the spherical particles 
could open entirely new avenues in 
unit operations. 

Figure 1. SEPHADEX was formerly supplied 
in the form of irregularly shaped particles 
as shown in top photograph. Now available in 
spherical beads as shown below, SEPHADEX 
facilitates packing of columns and greatly 
increases speed of operations. 

Figure 2. The curves above depict pressure- 
drop/flow-rate functions for columns using a 
50 cm bed of SEPHADEX G-25. For given hy- 
drostatic heads, note that the new spherical 
beads give up to tenfold greater effluent de- 
liveries. Analytical procedures are hastened 
and preparative operations are put within 
economically practical engineering ranges. 

Available forms of 
new SEPHADEX beads 

Bed 
SEPHADEX Exclusion Size Volume 

Type Limit (MW) Grade (microns) ml/g 

G-25 5,000 coarse 100-300 5 
fine 20-80 

G-50 10,000 coarse 100-300 10 
fine 20-80 

G-75 50,000 one 40-120 12-15 
grade 

G-100 100,000 one 40-120 15-20 
grade 

G-200 200,000 one 40-120 30-40 
grade 

PHARMACIA 
LEADING IN DEXTRAN 

CHEMISTRY 

For full information on 
the use of SEPHADEX 
in gel filtration, send 
the coupon with your 
letterhead. 

(Inquiries outside 
North America should 
be directed to 
AB PHARMACIA, 
Uppsala, Sweden.) 

I I r_ I _? a I I L ??lr I II 1.U 

PHARMACIA FINE CHEMICALS INC. 
Dept. B, Piscataway, New Market, New Jersey 08854 

D "SEPHADEX": A Unique O "SEPHADEX in Gel 
Substance for Modern Filtration": Theory and 
Chromatography Experimental Technique 

Name 

Company 

Address 
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Pressure drop vs. flow rate 
for SEPHADEX G-25 

3 
1 Irregular 

particles. 8 ! s fine grade 
x ! 2 / 2 New beads. 

o 2 I ' lt fine grade I ; 
g ./ 3 Irregular 

particles. 
Q1. 

' 
I '. * coarse grade o 
;\ / 4 New beads. 

It 
; .' / coarse grade 

if 4 

t 2 3 4 

flow rate (ml/cm2/minute) 

SEPHADEX 
LABORATORY COLUMN 

A chromatographic column, 
designed by Pharmacia, espe- 
cially for gel filtration with 
SEPHADEX, is available and is 
described in a separate leaflet. 
Please ask for information. 

S-9 I 

I' 
I 
I 
I 
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High Resolution (M/ A M) 
Spark Ion Source - 5,000 
Electron Bombardment Ion Source - 20,000 

The JEOL (Japan Electron Optics Laboratory Co.) Double 
Focusing Mass Spectrometer, JMS-01U is an unconven- 
tional Mattauch type instrument. It features, in one instru- 
ment, the use of either or both types of ion sources - spark 
and electron bombardment, and either or both detection 
methods-photographic and electrical. This flexibility 
allows high resolution analysis of metals and semiconduc- 
tor impurities and high molecular weight organic struc- 
tures. The basic analyzer tube is very easily adjustable 
through a unique mechanism for ion beam focusing and 
intensity control to attain exceptionally high resolution, 
sensitivity and reproducibility. Direct sample inlet and 
reservoir type heated inlet systems are optionally available 
as well as a peak matching device and emission outlet. 
Specially designed and convenient front panel controls 
assure simple operation. JEOLCO (U.S.A.), Inc. has estab- 
lished a fully staffed servicing network in the United States 
to provide technical assistance and assure continuous 
trouble-free service. For complete technical and sales infor. 
mation please call or write JEOLCO (U.S.A.), Inc., 461 River- 
side Avenue, Medford, Massachusetts 02155, telephone 
396-6241, area code 617. JEOLCO I 
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GOLD SEALE 

SLIDES 
and 

.COVLSER 

GL/A'SSES' 
11 SEPTEMBER 1964 

Microslides and cover glasses bearing the familiar "Gold Seal" 
label have set standards of quality for many years. They are as perfect 
as painstaking manufacturing processes can make them. And as a 
final safeguard, they are individually inspected before being packaged. 

"Gold Seal" microslides are made of flawless, colorless, non- 
corrosive glass. Each slide is of uniform thickness, length, and width 
and has ground, polished edges. Each is precleaned and ready for use. 
A special-edged Stand-Rite dispenser box, used to pack all "Gold Seal" 
microslides, keeps slides upright, permits finger-tip removal without 
smearing or fingerprinting. 

"Gold Seal" cover glasses are of equal excellence. Carefully selected 
.and guaranteed perfect, they are made of rigidly specified, non- 
corrosive, nonfogging glass of uniform thinness. Available in every 
convenient size and thinness, "Gold Seal" cover glasses are dispensed 
clean from lint-free plastic boxes holding one ounce of glass. 

Your dealer carries "Gold Seal" microslides and cover glasses 
and a large selection of microslide boxes, cabinets, and other acces- 
sories. Illustrations and full details ... 
of all items may be found in the (Il /7 ? 
Clay-Adams catalog No. 107 If you ' .r_ J__ 
do not have a copy, write today da m s / /N 
on your institutional letterhead to: New York 10, N. Y 

1117 



INJECTOR 
SELECTOR VALVE 
Selects one injector-column- 
detector system for regular 
carrier gas flow; maintains 
small flow through idle sys- 
tem. Saves plumbing time. 

TWO COMPLETE 
INJECTION SYSTEMS \ 
Interchangeable, side-by- 
side arrangement. Syringe, 
Gas Sampling, On Column; 
metal or glass. 

SERVO-DRIVEN 
PROPORTIONAL 
TEMPERATURE 
CONTROLLER 
Provides column tempera- 
ture stability of ?0.02?C. 

GEARLESS 
TEMPERATURE 
PROGRAMMER 
Electronically controlled. 
300 rates available to 30?C. 
per minute. 

TWO COMPLETE 
COLUMN SYSTEMS 

INSTALLATION, 
OPERATOR TRAINING, 
1-YEAR WARRANTY 
Free. 

DIFFERENTIAL FLOW 
CONTROLLER FOR 
CARRIER GAS 
Maintains constant rate of 
flow, regardless of column 
conditions, to assure repro- 
ducibility of chromatograms 
from day to day. Automati- 
cally keeps flow constant 
while programming. 

! NEW DUAL FLAME 
IONIZATION 
DETECTOR 
Revolutionary design, may 
be used as a compensating 
detector or either side may 
be used alone. Same elec- 
trometer used with other 
detectors can be used with 
dual flame. 

DETECTOR SIGNAL 

Makes it possible to select 
signals from either of two 
detectors. One amplifier- 
recorder is all you need. 

TWO COMPLETE 
DETECTOR SYSTEMS 
Interchangeable, side-by. 
side arrangement. Designed 
for high sensitivity and 
quantitative reproducibility. 

So much for gas chromatographs 

Now let's talk about women 

Generally, women are much less interested in how a thing works than in how well 
it works. We won't go so far as to say that our chromatographs are "woman- 
engineered" but we have achieved an exceptional combination of sensitivity and 
reliability. That's one reason why so many are used for routine, high sensitivity 
analyses, e.g.: pesticide residue, steroids, fatty acids, amino acids and ultra-trace 
permanent gas. For complete information, write for Bulletin 28-700. Jarrell-Ash 

Company, 530 Lincoln Street, Waltham, Massachusetts 02154. Sales engineering 
offices in Washington, D. C., San Mateo, Costa Mesa, Santa Monica, San Carlos, 
Atlanta, Dayton, Detroit, Philadelphia, New Brunswick, Pittsburgh, Dallas, Houston, 
Chicago, Toronto, 

ANALYTICAL INSTRUMENTATION 
SPECTROSCOPY * GAS CHROMATOGRAPHY * X-RAY DIFFRACTION 
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TRACERLAB 
A DIVISION OF LABORATORY FOR ELECTRONICS, INC. 

WALTHAM 54, MASSACHUSETTS 

* Film Badge Service * Health Physics * Bioassays * Sources 
Nuclear Instrumentation * Radiochemicals * Radioactive Waste Disposal 

* Radiation Monitoring Instrumentation * Isotope Applications 
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NEW X-Y RECORDER 9 
FROM VARIAN s 

Yes and no. The new F-81 is the same high | 
quality recorder as our recently introduced i 
F-80. It is also the most accurate, fully-equip- | 
ped X-Y you can buy for under $1900. Here's a 
basic instrument that comes with all the fea- " 

tures you need to do the job. It has a unique : 
vacuum hold down for the chart, electric pen 
lift, and solid-state ruggedness throughout. 
You can use any size or shape of paper from j 
2" x 2" to 11" x 17", without masking. And 
you can position the chart with the vacuum 
on. a Human engineering on the F-81 gives 
you new operating convenience. Simple 
control panel, easy-to-service magnetic pen 
holders and field-convertible bench top or 
rack mounting make it easy for you to build 
this X-Y recorder into test consoles, control 
panels, and analytical instruments. 

IMPORTANT FEATURES OF THE NEW F-8: 

* accuracy 0.2% 

* 17"/sec pen speed 
14 DC voltage ranges, 
0.5 mv/in to 50 v/in 

* vernier adjustment 
between ranges 

* full scale zero plus 
100% suppression 

* exceptionally high 
input impedance 

* zener diode referenc 

* independent servo- 
operated X and Y ax( 

U weight, 29 pounds 

* F-81 price $1875 

1: 

;e 

es 

I,. 
What's the difference between the F-80 and 
the F-81 ? The F-80 has an automatic-cycling 
time base and sells for $2025. El For further 
information or a demonstration write Recorder 
Division. In Europe contact Varian A.G., Zug, 
Switzerland. 

*VAR IA N ASSOCIATES , I\ *Aa L ~ _~ ~PALO ALTO 18, CALIF. 

- .. 

1120 

I1 
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LASERS! 
Gas- Solid State - Semiconductor 

Write or call for your free copy of Ra ytheon's new laser condensed catalog. 

Raytheon Company, AY 
Laser Advanced Development Center, 130 Second Avenue, Waltham, Massachusetts 02154 
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See anythin 

This new film saw something the eye 
couldn't: the rise time of a single 
pulse on a Tektronix 519 scope at a 
sweep rate of 2 nanoseconds/cm. The 
new film, Polaroid PolaScope Land 
Film, actually extends the usefulness 
of existing oscilloscopes by supplying 
"brightness" that the scope hasn't got! 

The reason is that this PolaScope 
film has an ASA equivalent rating of 
10,000, which means it can see things 
your eye cannot. It has about twice 
the writing rate of the Polaroid 3000- 
speed film, currently the standard for 

high speed oscilloscope photography. 
(No other commercially available 
films come anywhere near the speed 
of PolaScope film.) And because it's 
made by Polaroid you get a finished 
usable print - see above - ten sec- 
onds after exposure. 

PolaScope film will also give you 
better shots of slower pulses and sta- 
tionary waveforms. So little light is 
required, camera aperture and scope 
intensity can be reduced considerably, 
and that's how to get really sharp 
oscilloscope pictures. 

And wherever else light is at a 
premium -such as photomicro- 
graphy and Kerr Cell photography- 
PolaScope film will make new appli- 
cations possible, old applications 
more useful. 

PolaScope Type 410 Film is packed 
12 rolls to the carton. The price is 
actually lower than the Polaroid 3000- 
speed film. For the name of the indus- 
trial photographic dealer nearest you, 
write to Technical Sales Department, 
Polaroid Corporation, Cambridge 39, 
Massachusetts. POLAROID* 

New Polaroid Land 10,000-speed film for oscillography 
SCIENCE, VOL. 145 1122 



THAT'S NOISE... 

TM 

THAT'S ENHANCETRON! 

New major instrument extracts 

signals from noise! 

What's Enhancetron? What does it do? 
Enhancetron 1024 extracts the signal 
of interest from non-filterable noise. 
It's a portable signal-averaging digital 
computer that enhances signal-to-noise 
ratios. It's a new electronic measure- 
ment tool that finds immediate applica- 
tion in astronomy, bio-medicine, 
physics, electrophysiology, NMR, EPR, 
mass spectometry, and other fields. 

The illustration shows how Enhance- 
tron works. Signals obscured by noise 
are digitized at 1024 time intervals, and 
the results are recorded as 1024 num- 
bers in a magnetic core memory. Subse- 
quent sweeps are added numerically. 
The repetitive signal of interest adds in 
direct proportion to the number of sam- 

11 SEPTEMBER 1964 

pies taken; noise adds in proportion to 
the square root of the number of sam- 
ples taken. The signal of interest liter- 
ally "grows" out of the noise, as you can 
see, and is displayed on an external 
oscilloscope. 

The list of electronic features is im- 
pressive. Ask your Nuclear Data sales- 
man for a demonstration of ND-800- 
Enhancetron 1024- or write for details 
and specifications on this remarkable 
new solution to your noise problems. 
(As you'd expect, it's from ANucear Data) 

Dt3V Nuclear Data, Inc. 
P.O. Box 451. 100 W.Golf Rd.. Palatine, Illinois 60067 
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U 
It meets the highest professional standards. 

U There are '*Spring-loaded, retractable -mounts6on .high-powered objec- 
hundreds in hospital laboratories all over the world. tives prevent damae to slides or frnt eleme 

Microscopy has an "either-or"' quality for the student, as Anti-reflection coatrng throughout-tubes, condenser and 

well as for the laboratory. Accuracy is not a matter for optics. . 
compromise in either case. That's why the Leitz SM actually: Extra-wlde range magnification of 35.to 125X.: 

has such fine optical and mechanical quality and such a wide: * Monocular, binocular or trinocular bodies; 360? rotation; 

range of accessories that it is regularly purchased for hosp - one-step body interchange and one-step lock-in at any point 

tal laboratories. And, because it meets these professional Selection of attachable illuminators, with or without trans- 
standards, the student can be sure he's making a worthwhile former. : - - 

iifetime investment w he choses Leitz SM. Examine ani mPeripanatic, wide-field eyepieces 
compare these features: : : C ontour-fitted carry-case with foam-rubber fittings 

-Convenient single-knob coarse/fine focusing. MAIL ToDAY - - FOR ALL DETAIlS 

* Focusing mechanism requires no lubricants; permanently E. LEITZ, INC., 468 Park Avenue South, New York 16, N.Y. 
maintenance-free. . ; Gentlemen: 
Superior Leitz optics-compare their resolution to any -Please send complete information on SM Microscope. 
others. Kindly have representative s Phone Write 

* lMechanical stage-for all standard slides; both 3x 1" or appointment to demonstrate SM Microscope at no 

and 3" x 2", coaxial or separate motion. : - - obligation. 
- 

- : ;' - - - :-"- " :- : -" I N am e _ . 
: -, - --- - 

00 
--;-- - Ad: d s ;:Ze:.: ,: .. .__:_S t:at;e:::::; : Address 

~E I. TZ- ~ .46 S 00 o E 0Cty Zonee State____ 
A 

R AS 

.................................... 

q 
Telephone 

- --- --:-::: : LEITZ TECHNICAL SERVICE is unique in the United States, pro- 
----- --- - -- :--::-: ::,, viding one of the most extensive information, service and 

-: - : -';- - ; ,1';-,1*1:*'^':::*:*: -r- --- - :--: : ~ repair facilities in the field of scientific instruments. 49063 
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SCZIENCEI~ SCZIENCEI~ 

The Social Sciences and Society 

Hard-nosed social scientists strive to avoid problems of policy and to 
concentrate on process. When they deal with value preferences at all, 
it is to measure their incidence, distribution, and intensity in a given 
population. Matters of this kind can be treated objectively, quanti- 
tatively, and scientifically, and the social scientist thus can avoid the 
fact-value syndrome that plagues his more traditionally oriented 
colleagues. 

Unfortunately this value-free posture tends to blind the so-called 
hard-nosed social scientist to the really great problems of man and 
society and often focuses his attention upon relatively unimportant 
issues. It helps to explain the monumental accumulation of trivia 
and the ponderous elaboration of platitudes that characterize so 
much contemporary social science. And it tends to make social sci- 
ence a more or less sophisticated servant of any power elite that may 
seek its services in the manipulation of human behavior, regardless 
of goal or purpose. 

A value-free science is of course absurd in any strict sense since 
science has its own norms, standards, or values, by which its state- 
ments are tested and/or evaluated. Nor is it enough to say that 
scientific values are merely methodological or procedural, concerned 
with means and not ends, except only as they aid in the objective 
pursuit of truth. For truth wears many faces, and to discover what 
is true or false is not unrelated to the discovery of what is good or 
bad. A scientific concept can be true or false in the degree to which 
it corresponds to the norms or standards of science itself-i.e., to 
meter readings-and it may be good or bad in the degree that it 
contributes to, or corresponds with, the basic needs and goals of 
human life. Unless science is merely random behavior or idle curi- 
osity without purpose, it has a responsibility to discover and to serve 
these basic needs and goals. 

This lays a special obligation on the social sciences because they 
are by definition concerned with man and society. So-called behav- 
ioral science, whether hard-nosed or soft-nosed, assumes that human 
behavior is goal-directed, and that in striving for these goals, men 
choose among alternative modes of conduct. It assumes also that in 
choosing, they are conditioned not merely by the physical world and 
the pressures of appetite and instinct but by formal education in 
rational modes of thought and behavior. Rationally induced changes 
in human behavior thus become as reasonable-as scientific-as 
rationally induced changes in the physical environment. There is noth- 
ing unscientific in social scientists' seeking to change those conditions 
of character and environment that impair man's ability to make 
rational choices among alternative modes of behavior. 

Not less important is the task of social scientists, by precept and 
example, to encourage in everyone they can reach a conscious and 
continuous reflection on the human condition and on alternative 
roads to the basic goals for which all men strive. Scientists are not 
immune from the responsibilities of other citizens. They need to be 
reminded that attitudes of Olympian indifference or cynicism toward 
moral and ethical problems in a society that has all but canonized 
the scientist can issue in apathy and cynicism among others, attitudes 
dangerous alike to science and a good society.-PETER H. ODEGARD 
[Excerpted from The Educational Record 45, 190 (1964)] 
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1024^-CHANNEL 
QUICK-CHANGE ARTIST 

210B Pulse Height Logic 

As a single purpose spectrum analyzer, the CN-1024 stands out. 
But the fact is that it can be quickly changed from pulse height 
analysis to time-of-flight measurements, pulse neutron studies, 
multi-parameter analysis, even to a 1024 address Computer of 
Average Transients - simply by changing the plug-in logic units. 
With the CAT plug-in, the system will isolate and measure peri- 
odic signals masked by random background noise, on-line, in real 
time and in 1024 addresses at rates up to 31.25 microseconds per 
address. Plug-ins include units for pulse height analysis, time- 
of-flight studies, multiscaling, mass spectrometry and coincidence 
pair spectrometry, and the computer of average transients. 

211 Time of Flight Logic For two parameter measurements the Model 242 input unit, 
which accepts two logic plug-ins, is used. In this case, the logic 
units are paired for PHA vs. PHA, PHA vs. TOF, and TOF vs. 
TOF studies. Additional 242 units may be added to increase the 
number of parameters. 

To further extend the capabilities of the 1024, other data 
handling units are available. The Model 245 Eight Channel 
Sorter digitally selects up to eight bands of variable widths, 
8 x 128, 4 x 256, 2 x 512 or 1 x 1024. The Display Control 
Unit, Model 240, provides map or contour display of accumulated 
data. The Model 220C Data Output Unit drives a paper tape 
punch or a paper tape printer for readout and also functions 
as a timer, source trigger and analysis cycle counter, or binary to 

212 Pulse Neutron Logic decimal converter. 

Important analyzer features: 

* storage capacity, 2 7_1 
r memory cycle time, 10 /isec. read and write ii 

* data transfer, half to half or quarter to quarter 
* built in Cathode Ray Tube Display. 

Other TMC multi-channel analyzers include 100, -:i 
256, 400, 1024, 4096 and 16,384 channel systems. i!-?: 

Contact any TMC office for complete information 
or write Technical Measurement Corporation, 441l": 
Washington Avenue, North Haven, Connecticut. 

213 Pulse Height Logic 

CN1024 Digital Computer Unit with 202 CAT Logic Plug-in 

TECHNICAL MEASUREMENT CORPORATION 
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Some of our work is "out of this world!" 

More and more of our sterilization work for NASA 
will be "out of this world." Space probes, equip- 
ment, satellites, interplanetary vehicles . . . all 
will be sterilized to prevent earth-type contami- 
nation from being transferred into space or to 
other planets. Castle also does an excellent job 
setting up sterilization programs for various 
industries right here on earth. Our know-how and 
equipment have provided positive sterilization for 
11 SEPTEMBER 1964 

thousands of items. from adhesive bandages to 
photographic film. Remember, sterilization ideas 
start with Castle. For more information on our 
Contract Sterilization, and Process Development 
plans, write to the Wilmot Castle Company, 

1745 E. Henrietta Road, Rochester 18, New York. 

Subsidiary of Ritter Company inc. 
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highest purity means clean, sharp separations 

special grades for chromatography and electrophoresis 

Purity and sharpness of separation are two reasons why many laboratories 
specify S&S in chromatography work. 
The outstanding purity of product and extreme degree of uniformity re- 
sponsible for such unusually clear and consistent results, come from using 
the finest raws obtainable, then processing with unusual skill and judgement. 

Add to this the quality control technicians who guard S&S quality and repu- 
tation. Every single S&S batch is tested by actual analysis. Should there be 
even the slightest question as to ash content, or variation in physical or 
chemical properties, the batch is discarded. 

A wide selection of specially selected grades for chromatography and elec- 
trophoresis is available. Chemists may choose from a variety of character- 
istics-as to absorption, thickness, wet-strength, etc. There are both ash low, 
as well as acid washed "ash free" grades which contain less than 0.007% ash. 

For use either in batch work or in chromatographic columns. Remarkable 
separations are produced with ionic and colloidal materials of high molecu- 
lar weight, such as enzymes, proteins, hormones, lipids and nucleic acids. 
Even such presumably pure materials as hemoglobin can be separated into 
several fractions. 

Superior, extremely sharp separations can be produced-even of closely 
related substances. This is possible because of narrow particle size dis- 
tribution, and the exceptional uniformity of the Selectacel ion exchange 
celluloses themselves with respect to substitution by the functional ion 
exchanging groups. 

S&S markets a broad line of high quality analytical filter papers, filtration 
specialties, chromatographic materials, including TLC powders; and mem- 
brane filters. For free technical literature just mail the coupon. 

For highest quality specify 
S&S Analytical Filter Papers 

-known by the company they keep 
and the companies they serve- 

available from your favorite 

laboratory supply house. 
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Micro-Flow syringe pumps from S/P... 

independent, miniature, portable 
Sage Micro-Flow syringe pumps are ideally suited 
to continuous infusion of liquid into unrestrained 

recipients and to a host of other laboratory uses. 

Despite miniaturization, Micro-Flow pumps in- 
sure uniform flow over a wide range of flow 
rates. These pumps are self-contained, battery- 
activated and operate on a unique electrolytic 
principle. 

Among Micro-Flow's many applications are: 

chemotherapy, electrophoresis, feeding of fer- 
mentation tanks and cultures, or any use re- 

quiring uniformity at precisely-controlled flow 
rates. 

CAT. NO. P8575 P8576-1 P8576-2 P8578-1 P8578-2 
Automatic cut-off NO NO YES YES YES 

Capacity, ml 1 2>X 2Y 10 10 

Length, inches 3.4 4.7 4.7 7.9 8.2 

Each $65.00 $95.00 $115.00 $175.00 $245.00 

Also available-with ranges varying from 0.1 

ml/day to 29ml/min Constant Speed and Vari- 
able Speed Syringe Pumps, 115 V, AC. Write to 
our Evanston office (address below) for our new, 

illustrated, 6-page brochure: No. SP9311. 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS-Regional Stocking Locations: Atlanta * Boston - Charlotte * Chicago * Columbus 
- Dallas * Detroit - Kansas City * Los Angeles - Miami * Minneapolis - New Orleans * New York * San Francisco ? Seattle - Washington, D.C, 

In Canada: Canadian Laboratory Supplies Limited-In Mexico: Hoffmann-Pinther & Bosworth, S.A. 
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SIEMENS 

Electron diffraction pattern of an AI-Ag alloy. 

Siemens - well known 
in scientific research! 

The latest model, featuring 
many improvements on the 
famous, reliable SIEMENS 
Electron Microscope . . . 

ELMISKOP I A 

Guaranteed resolution 8 AU 
point to point. 
Better than 5 AU line resolution 

and ELMISKOP II 

Guaranteed resolution 20 AU 
point to point. 
Better than 10 AU line resolution 
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27601 141 

X-RAY Diffraction and Spectroscopy Equipment 

Automatic Multi-Channel X-Ray Spectrometers, 
Automatic Single-Crystal X-Ray Diffractometers 

for scientific research and problems in the development 
and testing of industrial products. 
Many accessories and analyzing equipment 
for special problems available. 
Full service. 

SIEMENS AMERICA INCORPORATED 
EMPIRE STATE BUILDING * 350 FIFTH AVENUE *NEW YORK 1, N.Y. 

A Corporation of 

THE SIEMENS GROUP in GERMANY 
Berlin * Munich * Erlangen 
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HANDLE 

HAZARDOUS 

MATERIALS 

SAFELY! 

' 

a M TOXIC CHEMICALS 
*i RADIOACTIVE MATERIALS 

I , LIVE VIRUSES, BACTERIA 
I CONTAMINANTS 

* i MIRACLE METALS 

II Virtually any dangerous substance 
can be handled safely in one of 

. the wide variety of special en- 
X closures manufactured by S. Blick- 

man, Inc. These include dry boxes, 
biological safety cabinets, con- 
trolled-atmosphere boxes, fume 
hoods and many other types. Two 
are illustrated here. 
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towns have subsided, perhaps by a 
combination of effects of compaction 
and slumping. 

Landslides were widespread, but the 
slides in Anchorage are best known. 
Slides there occurred along cliffs in 
outwash gravels overlying silt and sand. 
Several slides were more or less con- 
ventional rotational slides. The Turn- 
again Heights slide which was the larg= 
est is quite different; it consists of a 
series of slices that slid down and then 
away from the cliff, along what seems 
to be an almost horizontal surface. 
This sliding stopped when the earth- 
quake stopped. Incipient cracks occur 
on the relatively undisturbed land sur- 
face behind the head of the slide. 

Structures built on bedrock were 
less severely damaged than structures 
built on unconsolidated sediments. For 
example, large buildings at Anchorage 
built on unconsolidated sediments were 
extensively damaged, whereas large 
buildings built on bedrock at Whittier, 
only half as far from the epicenter as 
Anchorage, suffered minor damage. 
It is hard to estimate intensity because 
so many factors affect the damage. 
Large structures of reinforced concrete 
were significantly damaged although ad- 
jacent small, woodframe structures 
were undamaged. The amount of dam- 
age is affected not only by epicentral 
distance but also by the kind of foun- 
dation material, bedrock or unconsoli- 
dated deposits, the type of construc- 
tion, the height of the structure, and 
the duration of shaking. 

Kachadoorian commented that dur- 
ing a comparable earthquake near the 
San Francisco Bay area he would ex- 
pect compaction to occur ini the mar- 
ginal lands around the bay that are 
being developed with engineered fill 
over bay muds. He noted that much 
of the highway fill in Alaska could be 
called engineered fill, yet in most 
places in the meizoseismal region where 
the highways crossed unconsolidated 
sediments they were disturbed by the 
earthquake. He had no examples of 
the behavior of large buildings on en- 
gineered fill over loosely consolidated, 
water-saturated sediments. He thought 
that frozen ground had little influence 
on the damage because the frost zone 
was only a small fraction of the thick- 
ness of unconsolidated sediments. He 
noted that steel railroad bridges as far 

towns have subsided, perhaps by a 
combination of effects of compaction 
and slumping. 

Landslides were widespread, but the 
slides in Anchorage are best known. 
Slides there occurred along cliffs in 
outwash gravels overlying silt and sand. 
Several slides were more or less con- 
ventional rotational slides. The Turn- 
again Heights slide which was the larg= 
est is quite different; it consists of a 
series of slices that slid down and then 
away from the cliff, along what seems 
to be an almost horizontal surface. 
This sliding stopped when the earth- 
quake stopped. Incipient cracks occur 
on the relatively undisturbed land sur- 
face behind the head of the slide. 

Structures built on bedrock were 
less severely damaged than structures 
built on unconsolidated sediments. For 
example, large buildings at Anchorage 
built on unconsolidated sediments were 
extensively damaged, whereas large 
buildings built on bedrock at Whittier, 
only half as far from the epicenter as 
Anchorage, suffered minor damage. 
It is hard to estimate intensity because 
so many factors affect the damage. 
Large structures of reinforced concrete 
were significantly damaged although ad- 
jacent small, woodframe structures 
were undamaged. The amount of dam- 
age is affected not only by epicentral 
distance but also by the kind of foun- 
dation material, bedrock or unconsoli- 
dated deposits, the type of construc- 
tion, the height of the structure, and 
the duration of shaking. 

Kachadoorian commented that dur- 
ing a comparable earthquake near the 
San Francisco Bay area he would ex- 
pect compaction to occur ini the mar- 
ginal lands around the bay that are 
being developed with engineered fill 
over bay muds. He noted that much 
of the highway fill in Alaska could be 
called engineered fill, yet in most 
places in the meizoseismal region where 
the highways crossed unconsolidated 
sediments they were disturbed by the 
earthquake. He had no examples of 
the behavior of large buildings on en- 
gineered fill over loosely consolidated, 
water-saturated sediments. He thought 
that frozen ground had little influence 
on the damage because the frost zone 
was only a small fraction of the thick- 
ness of unconsolidated sediments. He 
noted that steel railroad bridges as far 
north as Hurricane had buckled in 
compression. Many highway bridges 
had pounded and damaged their ter- 
minal piers. 

An account of the structural damage 

north as Hurricane had buckled in 
compression. Many highway bridges 
had pounded and damaged their ter- 
minal piers. 

An account of the structural damage 

what happened 
when you wanted a 

Bath & Freeze Dryer 
in one unit? 

(we built it!) 

what happened 
when you wanted a 

Bath & Freeze Dryer 
in one unit? 

(we built it!) 

Thermovac model BFD-1 
combination 

BATH & FREEZE DRYER 

Thermovac model BFD-1 
combination 

BATH & FREEZE DRYER 
mechanically refrigerated to-600 F. 

for use as a 
bath and freeze dryer 

simultaneously. 

* Flexible manifold drying on eight 1/z" ports, each 
port equipped with a Vac Valve. 

U Center well mechanically refrigerated for use as 
low temperature bath. 

ACCESSORIES: Vacuum Pumps, Gas Actuated Temrn 
perature Thermometer, Electronic Thermometer, 
Electric Vacuum Gauges, McLeod Gauges, New 
Freeze Dry Glassware*, Vac Valves*. 
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in Anchorage was given by K. V. Stein- 
brugge (Pacific Fire Rating Bureau, 
San Francisco). As a possible cause of 
the compression in bridges mentioned 
by Kachadoorian, lurch-cracks parallel 
to many streams, which had been ob- 
served from a helicopter, might be con- 
sidered. Steinbrugge stressed the close 
connection between the behavior of 
both the building and the ground. 
More attention must be given to the 
quantitative measurement of ground 
motion in an earthquake. The charac- 
ter of this motion is a function of dis- 
tance. In the Good Friday earthquake, 
the changes in ground motion over the 
120-km distance from the focus to 
Anchorage evidently were the reason 
for selective damage to tall structures 
in comparison with the usually undam- 
aged, small rigid buildings. Similar 
selective damage occurred in Mexico 
City from the 28 July 1957 earth- 
quake, located just off the Mexican 
coast. The three key factors of poor 
construction, poor foundation material, 
and long-period ground motion were 
also common to the two cases. 

The different effects produced by 
long-period and short-period motion 
make intensity scales difficult to apply. 
An extreme example of intensity varia- 
tion is the Turnagain area with both 
total destruction (intensity XII) and 
little or no damage to many houses 
on the bluff (intensity VII), including 
their unreinforced, concrete-block 
chimneys. The duration of the earth- 
quake motion is an important datum; 
in one case a group of men left and 
reentered a building twice while shak- 
ing continued. In certain single-story 
shops in Anchorage moveable goods 
were undisturbed on shelves. This in- 
dicated a small proportion of short- 
period accelerations. The damage 
studied in detail was that due to vibra- 
ton in structures whose substrata had 
not failed by compaction, lurching, or 
landsliding. Most of the vibration dam- 
age could be explained as failure to 
meet standards of construction or de- 
sign of the quality accepted in the San 
Francisco Bay area. Some doubt must 
remain, however, on the adequacy of 
even this relative standard; Anchorage 
was about the same distance from 
the primary shock as Sacramento 
is from San Francisco. With many 
modern structures such as precast con- 
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ous examples of failure in joints and 
connections. Some failures within rein- 
forced concrete columns were related 

crete, the interconnections between ele- 
ments are critical. There were numer- 
ous examples of failure in joints and 
connections. Some failures within rein- 
forced concrete columns were related 

SCOPE-RECORDER \ 
MULTIPLIER ' 

$4534 L 

SCOPE-RECORDER \ 
MULTIPLIER ' 

$4534 L 

PUMP, INLET SYSTEM 

K $4964 
PUMP, INLET SYSTEM 

K $4964 

Price includes U. S. duty and shipping costs to customer. 

Details on AMP-3 Mass Spectrometer available by sending for Data File E401-94. 
Price includes U. S. duty and shipping costs to customer. 

Details on AMP-3 Mass Spectrometer available by sending for Data File E401-94. 

-I--~. -I--~. 



Complete 
system, $375 

Now 

mea&Udt ~sure 

I 

dissolved 

oxygen in 

minutes 

New YSi Model 51 Oxygen Meter 
gives a quick, convenient 
method for obtaining dissolved 
oxygen, oxygen tension, and 
temperature. Used with the 
YSI 5075 Sampler, the system 
is ideal for field sampling of 
lakes, rivers, biological fluids, 
sewage plants, fermentation 
tanks, etc. to a depth of 50 
feet (100 feet on special 
order). A BOD bottle probe 
5104 is also available. The 
Sampler gives direct 
readout of oxygen 
measured in PPM (0 to 25) 
or percent of total gas 
present (0 to 50), and 
temperature from 0 to 
50?C. Accuracy is 0.3 
PPM or 0.5% 02, and 
better than ?1-?C. The 
Sampler is equipped with 
a Clark type polarographic 
oxygen probe and a 
thermistor temperature 
probe. A Teflon' 
membrane, permeable 
only by gases, protects 
the oxygen probe from 
interference by other 
materials in solution. 
Instrument calibration 
requires only a minute, 
is done immediately. 
preceding 
measurement 
and under the 
same conditions. 
*DuPont registered 
trademark 

Coors offers 38 standard, cataloged mortar 
and pestle sets, in five universally accepted 
styles. The featured item in this line is the 
Coors Alumina Mortar and Pestle sets. The 
distinctive shape of the Coors Alumina Mor- 
tar and Pestle is possible because of the 
extremely high mechanical strength of the 
96% aluminum oxide used. Because of this 
unique shape, the mortar can be held more 
firmly and comfortably. Tough and durable, 
the Coors high alumina ceramic has the 
hardness of sapphire. This extreme hardness 
minimizes surface wear and consequent 
sample contamination, and makes cleaning 
easy. The alumina composition is completely 
dense. An exclusive rubber ring inserted in 
the base prevents slippage and accidental 
loss of sample. Write for Bulletin No. 524. 
Coors Alumina Mortar and Pestles are avail- 
able through your local laboratory dealer. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF DEPENDABILITY 

COORS 

U.S.A. 
COORS PORCELAIN COMPANY, GOLDEN, COLORADO 

1212 

YOU'RE NEVER 

IN DOUBT 

WHEN IT'S 

cleanR 
'tn the laboratory or hospital, just 
"clean" isn't good enough. Make sure 
your glasswore and equipment are 
"Alconox-Clean." 

Proven best by test* for over 20 years! 
* for wetting power! 
* for sequestering power! 
* for emulsifying effect! 

Use ALCONOX 
For all equipment 

washed by hand 
Box of 3 lbs .....$1 
Case of 12 boxes - 

3 lb. ea.. $18 
Available in drums of 
50, 100 and 300 lbs. 
additional savings! 

(Prices slightly highf 
West of the Rockies 

SAV'E TN 

' withAL 
The World's M 

Yet it cos 

Eliminates t 
Penetrates ir: 
sible surfac 
grease, grit, 
with amazinj 
soluble and 3 
the skin - 

~ 

.95 

25, 
. at 

IONEY! 

CONOX 
Lost Thorough Cleaner-- 
its up to 75% less! 

tedious scrubbing - 

regular and inacces- 
es- Removes dirt, 

blood, tissue, etc. 
g ease- Completely 
rinsable - Gentle to 

.i~ Use ALCOJET 
For all equipment 

washed by machine 
* Box 5 lbs......$3.00 
~ Case of 6 boxes - 

Slbs. ea... $15.00 
Available in drums of 
25, 50, 100 and 300 
lbs. at additional 
savings! 
(Prices slightly higher 

:d West of the Rockies) 

Si| Clean Pipettes in one 
> easy operation with 

ALCOTABS -for all pi- 
pette washers. Box of 
100 Tablets. ... $5.00 

Order from your Supplier or ask him for samples 
and FREE Cleaning Guide. 

SCIENCE, VOL. 145 

I I 
W~~~IA21 

niu 
_I" 

K, 

f 



to the irregular manner in which rein- 
forcing steel was tied together before 
the concrete was poured. 

Only close examination of particular 
structural damage provided reasonable 
conclusions in many cases and these 
were instances of ineptly handled de- 
sign or construction, or both. This 
raises the question of whether special 
knowledge of effects of earthquakes 
should not be taught more widely in 
schools of structural engineering. In 
the case of one multi-storied, damaged 
building, initial opinion blamed the 
foundation soils. Excavations now 
made show that the poor quality of 
the concrete foundations allowed them 
to fail in this building. The pattern of 
damage in Anchorage should not lull 
us into a sense of security; a strong 
earthquake nearer to Anchorage could 
give quite a different pattern. 

During the questions, the chairman 
asked if there was an earthquake build- 
ing code in Anchorage. Steinbrugge 
replied affirmatively and commented 
that interpretation and enforcement 
are important. In answer to a question 
of whether any concrete, multi-storied 
building was undamaged, he indicated 
that of the buildings over six stories 
personally inspected only the New 
Providence Hospital had little damage. 
Other questions raised concerned (i) 
the correspondence between the free 
periods of buildings and the predom- 
inant ground motion and (ii) the effect 
of the extreme seasons on the curing 
of concrete. The reply in the first case 
was that only the strong-motion record 
from the aftershock referred to by 
Cloud was available. A period of 6/10 
second would probably affect more the 
taller buildings. In the second case, 
reasons other than frozen concrete 
could usually account for the damage. 
In response to a question concerning 
damage at Spenard High School, F. 
McClure (consulting structural engi- 
neer) replied that the key to failure in 
that case was in execution of the design 
rather than in the design itself. 

Before turning to a general discus- 
sion, the chairman invited R. E. Good- 
man (Department of Mineral Technol- 
ogy, Berkeley) to report on his field 
observations in Alaska of the relation 
between soil mechanics and damage to 
structures. Goodman observed that we 
are ignorant about many factors that 
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observations in Alaska of the relation 
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are ignorant about many factors that 
are fundamental to the safety of struc- 
tures now being erected in the San 
Francisco Bay area. We do not fully 
understand the mechanics of soils 
under dynamic loads. We do not know 
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how foundations interact with struc- how foundations interact with struc- 
ture. Much current research on these 
problems is based on data from smaller 
earthquakes. Shaking table experiments 
with soils indicate that we cannot scale 
up effects of small earthquakes to an- 
ticipate effects of large earthquakes be- 
cause there is a transition from elastic 
to inelastic behavior. The magnification 
factor of ground accelerations and dis- 
placements on soft grounds in labora- 
tory models subjected to shaking is 
much higher in response to horizontal 
forcing motion than in response to ver- 
tical. Furthermore, it has been demon- 
strated that horizontal shaking has a 
much larger effect on slope stability 
than the vertical component of motion. 
Because there are no strong motion 
records in Anchorage of the Alaskan 
earthquake, there is little information 
that can be of use in soil mechanics 
about the design of foundations. We 
urgently need the installation of more 
strong-motion seismographs in seismic 
areas. We must evaluate all the excep- 
tions to the generalizations on the rela- 
tion of damage to substrata and all 
possible relevant variables, in order to 
acquire further understanding. 

After Goodman's remarks, the chair- 
man invited comments and a lively 
discussion took place. Kachadoorian 
commented that although there is much 
we need to know in order to develop 
criteria for design, the geologic obser- 
vations very clearly point out the prob- 
lems with which engineers must deal. 
He disputed the point that, because of 
the lack of strong motion records, little 
useful information has been acquired 
from the Alaska earthquake; strong 
motion records would certainly be val- 
uable, but the available information on 
the ways that foundations and struc- 
tures fail should be very useful. Stein- 
brugge noted that experience in how 
structures fail, even where we do not 
have all the data we wish, provides an 
empirical basis for future design. C. A. 
Wahrhaftig (Department of Geology 
and Geophysics, Berkeley) remarked 
that the report of the State Earthquake 
Investigation Commission on the 1906 
earthquake in California showed a 
nearly perfect correlation between in- 
tensity of damage and nature of the 
substratum. Lines of equal damage are 
parallel to contacts of alluvium with 
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substratum. Lines of equal damage are 
parallel to contacts of alluvium with 
bedrock and roughly follow the con- 
tours of depth of alluvium, not only 
within San Francisco, but also over 
the coast ranges and central valley. 
G. B. Oakeshott (California Division 
of Mines) reported a few of his ob- 
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servations in Alaska. Cordova is about 
as far east of the epicenter of the 
earthquake as Anchorage is west. Cor- 
dova is built on bedrock and the town 
suffered no shaking damage. The high- 
way to the Cordova airport crosses the 
delta of the Copper River on gravel 
fill over mud and muskeg for a dis- 
tance of about 2 km. Over this interval 
there was almost total failure of the 
pavement; the part of the highway built 
on bedrock was not even cracked. The 
town of Girdwood is in the area of 
highest intensity of damage; railroad 
and highway beds on filled ground 
failed completely, but the windows 
were not broken in a schoolhouse built 
on bedrock even though it had a con- 
crete block foundation. 

The question was next raised as to 
whether the correlation between sub- 
strata and damage is as clear as pre- 
vious speakers had implied; in the 
Arvin-Tehachapi earthquake of 1952 
railroad tunnels in bedrock were se- 
verely damaged whereas dams and 
other structures on loose ground at 
comparable epicentral distances were 
not damaged. Oakeshott replied that 
the tunnels at Tehachapi are in deeply 
weathered, granitic rock; they were dug 
without the use of explosives. Wahr- 
haftig added that three of the four 
damaged tunnels were along the line 
of surface breakage on the fault. 

A number of salient scientific and 
practical points emerged as a result of 
this symposium. The earthquake has 
drawn attention to a region that is of 
exceptional geological and geophysical 
interest because of the intersection of 
island arc and continental structures, 
and has revealed an unexpected pat- 
tern of regional crustal movement. The 
continuing lack of records of ground 
vibration in epicentral areas was em- 
phasized. Valuable information was 
obtained and questions were raised re- 
garding problems of design and execu- 
tion of buildings that must withstand 
shaking. The knowledge necessary for 
design of stable structures built on un- 
consolidated materials is apparently 
very incomplete; fills that were stable 
enough for operations under static con- 
ditions failed abruptly under seismic 
conditions. The problems for expand- 
ing metropolitan areas in seismic zones 
where marginal land is being developed 
are grave. 
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conditions. The problems for expand- 
ing metropolitan areas in seismic zones 
where marginal land is being developed 
are grave. 

Details of much of the material pre- 
sented by Grantz and Kachadoorian 
are available in the U.S. Geological 
Survey Circular 491. For additional 
material, Cloud referred to the U.S. 
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Botanical Field Meeting 

Each year, usually toward the lat- 
ter part of June, the North East Sec- 
tion of the Botanical Society of Amer- 
ica has a field meeting. The central 
theme is plants in their natural environ- 
ment. This year Drew University at 
Madison, New Jersey, was host (14- 
17 June 1964). 

Kemble Widmer (state geologist for 
New Jersey) spoke on the relationship 
between the extremely complex geol- 
ogy (formations from archaeozoic to 
the last glaciation are represented) and 
the distribution of plants in the Garden 
State. An exhibit of herbarium speci- 
mens of the flora of the Great Swamp 
was arranged by Florence M. Zuck. 
Visits by the group were made to the 
Great Swamp (the newest National 
Wildlife Refuge, dedicated 29 May 
1964) and the Cedar Bog at High 
Point. The rather rare submerged 
aquatic Hottonia inflata, first reported 
from the Great Swamp by R. K. Zuck, 
was, perhaps, the outstanding botani- 
cal feature. The bog at High Point 
is one of the rare sites where all plants 
expected in a particular environment 
are well represented and can easily 
be seen from an encircling road. The 
display of the swamp calla was spec- 
tacular. 

Louis Hand and Dorothy Everett 
spoke on the plants of the Pine Bar- 
rens of New Jersey in preparation for 
a field trip to this area. Everett's slides, 
produced by her and her husband, 
were some of the most technically per- 
fect ever done for the flora of this 
area. The Pine Barrens are among the 
richest areas in the temperate region 
for number and variety of species of 
plants. Two outstanding and rare 
plants, the curly grass fern, Schizaea 
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pusilla, and a curious morning glory, 
Breweria Pickeringii var. caesariensis, 
the latter a true endemic, were seen 
in the field, as well as hosts of three 
species of sun dews (Drosera rotundi- 
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folia, D. intermedia, and D. filiformis) 
and two orchids (Pogonia ophioglos- 
soides and Calopogon pulchella). 

At Island Heights, New Jersey, John 
Small (Rutgers University) spoke on 
the general botanical aspects of New 
Jersey and about Island Beach State 
Park in particular. He discussed the 
relationship of wind and wave action 
to the formation of Island Beach and 
the stabilizing influence of plants on 
the sand dunes in the area. Plant life 
is delicately balanced, and man's in- 
roads must be curtailed if the area is 
to be maintained in its present state. 
Here we saw sea rocket (Cakile eden- 
tula), beach plum (Prunus maritima), 
and Spanish Oak (Quercus falcata) as 
plants typical of the region. 

The host institution for the 1965 
summer field meeting will be the Uni- 
versity of Maine. 

ROBERT K. ZUCK 
Drew University, Madison, New Jersey 

Forthcoming Events 

September 

16-18. American Assoc. of Medical 
Clinics, annual, Bal Harbour, Fla. (The 
Association, Box 58, Charlottesville, Va.) 

17-18. Computing, 7th annual North- 
west conf., Seattle, Wash. (R. K. Smith, 
Northwest Computing Assoc., Box 836, 
Seahurst, Wash.) 

17-18. Engineering Management, conf., 
Cleveland, Ohio. (Inst. of Electrical and 
Electronics Engineers, Box A, Lenox Hill 
Station, New York, N.Y. 10021) 

17-18. Polypropylene Fibers, symp., 
Southern Research Inst., Birmingham, Ala. 
(W. C. Sheehan, SRI, 2000 Ninth Ave. 
S., Birmingham, Ala. 35205) 

17-19. Cancer, 5th natl. conf., Phila- 
delphia, Pa. (American Cancer Soc., 219 
E. 42 St., New York, N.Y. 10017) 

17-19. British Assoc. of Urological 
Surgeons, annual, Sheffield, England. (Joint 
Secretariat, 47 Lincoln's Inn Fields, Lon- 
don, W.C.2, England) 

17-20. Science Education, intern. conf., 
Banff, Alberta, Canada. (S. Trieger, Fac- 
ulty of Education, Univ. of Alberta, Ed- 
monton. Canada) 

18. Hungarian Chemical Soc., Tihany. 
(M. T. Beck, Szabadsag ter 17, Budapest 
5, Hungary) 

19-26. Gynecology and Obstetrics, 4th 
world congr., Buenos Aires, Argentina. (R. 
Lede, Primera Catedra de Ginecologia, 
Hospital de Cllnicas, C6rdoba 2149, 
Buenos Aires) 

19-27. Scientific Films Assoc., 18th 
intern. congr., Athens, Greece. (SFA, 38, 
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NEW FROM 

YEAR BOOK 

MEDICAL 

PUBLISHERS 

ANIMAL & CLINICAL PHARMACOLOGIC 
TECHNIQUES IN DRUG EVALUATION 

NEW-Many leading authorities have authored this new book. 
The book is divided into two major sections. The first discusses 
the basic principles of clinical pharmacology, including vari- 
ability of drug response, medical statistics, etc., as well as gen- 
eral principles of drug metabolism and drug evaluation in 
man. Part Two consists of a series of paired chapters covering 
individual types of pharmacologic agents, with the first chapter 
describing animal techniques followed by a second chapter out- 
lining clinical techniques. Edited by JOHN H. NODINE, M.D., 
and PETER E. SIEGLER, M.D., Hahnemann Medical College 
and Hospital, Philadelphia. 659 pages; 108 figures. $18.00 

RADIATION EFFECTS IN PHYSICS, CHEMISTRY 
AND BIOLOGY 

NEW-Proceedings of the Second International Congress of 
Radiation Research. Using the rapporteur method of presenta- 
tion, this volume contains reports on some 300 papers and 
summaries of the discussions to which the reports gave rise. 
In a unique way, access is gained to the thoughts and opinions 
of several hundred leading scientists, drawn from over forty 
countries, on twenty-five topics broadly representative of the ad- 
vancing frontiers of radiation research. Edited by MICHAEL 
EBERT, Christie Hospital and Holt Radium Institute, Withing- 
ton, Manchester; and ALMA HOWARD, Mount Vernon Hos- 
pital and The Radium Institute, Northwood, Middlesex. 510 
pages; illustrated. $15.00. 

THE BIOCHEMISTRY OF CLINICAL MEDICINE 
New 3rd Edition-In his usual thorough fashion, the author 
has given this distinguished work a fine-comb revision. Scores 
of new subjects have been added. Outdated information has 
been replaced by later theory and fact. The book has been en- 
larged by some 65 pages and no effort or expense spared to 
enhance its completeness. By WILLIAM S. HOFFMAN, Ph.D., 
M.D., Professorial Lecturer in Medicine, University of Illinois 
College of Medicine. 802 pages; illustrated. $12.50. 

METHODS IN MEDICAL RESEARCH- 
New Vol. 10 

In preparation-In the same vein as its predecessors, Volume 
10 is an outstanding discussion of the principles, techniques, 
results, trends, and equipment as applied to important areas of 
medical research. Contents: Methods for the Study of Histo- 
compatibility Genes and Isoantigens. Some Methods Applicable 
to the Study of Experimental Hypersensitivity. Resistance to 
Chemotherapeutic Agents. Methods with Cultures of Dispersed 
Animal Cells. HERMAN N. EISEN, M.D., Washington Uni- 
versity, St. Louis, Editor-in-Chief. Approx. 370 pages; illustrated. 

Order from your Medical Book Store 
or from the Publishers 

Year Book Medical Publishers, Inc. U 
35 East Wacker Drive, Chicago, III. 60601 

Individually calibrated flowmeters 
Individual calibration and plotting with coordinates to give a 
straight line, results in maximum accuracy. Each meter 
comes with its own calibration curve and gives flow rates 
for air and water without calculation. 

For all other liquids and gases, new correlation based on 
Stoke's law permits rapid calculation of calibration curves. 

Standard taper joints with TEFLON* stops and "O" ring 
seals available separately or with meter. Five sizes with wide 
operating ranges. Modestly priced at $27.00 to $33.80; 
sets of joints from $8.10 to $10.55. 

Write for our new instrument catalog. It contains the com- 
plete line of fine RGI products. 

RGI INCORPORATED 
BOX 732, VINELAND, NEW JERSEY 

*Trademark of Du Pont 
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for the most sophisticated techniques of GERM-FREE animal research for the most sophisticated techniques of GERM-FREE animal research 
These units were designed for germ-free 
research procedures used in the world's 
most advanced laboratories. All metal parts 
are of life-long corrosion-resistant stainless 
steel. 

Long-term holding unit (GF 5051), left, has 
double transfer sleeves, is equipped with a 
foolproof valve system for continuous freon- 
testing of gloves. Wide glass front makes 
for excellent viewing conditions. Interior il- 
luminated from outside by fluorescent light. 
Overall dimensions: 24" W. x 36" H. x 48" L. 

Surgical unit (GF 4051), right, consists of 
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a germicide trough opening into a sterilized 
chamber equipped with air blower and filter 
to maintain germ-free environment. Avail- 
able 26" W. x 36" H. x 64" L.; and 22" W. x 
27" H. x 46" L. 

Transfer unit (GF 4061) has two sets of 
gloves, wide pass-through door, air filter 
and blower to assure uninterrupted germ- 
free conditions. Standard size: 26" W. x 16" 
H. x 46" L. 

Write for detailed information on LABCO's 
complete line of germ-free research equip- 
ment and enclosures. 
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MINIMUM CONTACT-MAXIMUM SAFETY 

with self-sticking 
TIME LABORATORY 
TAPES and LABELS 

Self-sticking tapes and labels eliminate 
a direct source of personal contami- 
nation in laboratories. Pre-printed or 
plain tapes and labels provide a quick 
means of marking laboratory equip- 
ment. Just write necessary data on 
label (use pencil, pen or grease mark- 
er) and place it on any surface-- 
glass, metal or plastic. Labels stick 
tight through autoclave (up to 25 0 ? ), 
deep freeze (to -70?), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue. Vinyl Coated - 

available in white or colors. 

I7TT J;A See your laboratory or hospital supplier for a 
complete selection of Time Tapes and Labels, 

IA^ISij$ PROFESSIONAL TAPE CO I N C 
365MBurlington Avenue * Riverside, Illinois 60546 
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Antwerpen, 345 E. 47 St., New York, 
N.Y. 10017) 

20-24. American Soc. of Oral Surgeons, 
Chicago, Ill. (E. W. Gilgan, 119 North 
Michigan Ave., Chicago 11) 

20-25. Neuroradiology, 7th symp., New 
York, N.Y. (J. M. Taveras, Neurological 
Inst., Columbia-Presbysterian Medical 
Center, New York,-N.Y. 10032) 

20-26. Anaesthesiology, 3rd world 
congr., Sao Paulo, Brazil. (L. Rodrigues 
Alves, Caixa Postal 330, Sao Paulo) 

21-24. Agricultural Engineering, intern. 
congr., Lausanne, Switzerland. (P. Re- 
gamey, Etat de Vaud, 14. Cit6-Devant 
Lausanne) 

21-24. German Soc. for Psychology, 
24th congr., Vienna, Austria. (J. Rohrach- 
er, Deutsche Gesellschaft ffir Psychologie, 
Am Hof le, 5300 Bonn, Germany) 

21-25. Animal Care Panel, 15th annual, 
New York, N.Y. (ACP, P.O. Box 1028, 
Joliet, Ill. 60434) 

21-26. Documentation, 30th intern. 
conf., The Hague, Netherlands. (Intern. 
Federation for Documentation, 7 Hofweg, 
The Hague) 

21-26. Electrochemical Thermodynam- 
ics and Kinetics, intern., London, Eng- 
land. (M. Fleischmann, Dept. of Physical 
Chemistry, Univ. of Newcastle upon Tyne, 
England) 

21-26. Parasitology, 1st intern. congr., 
Rome, Italy. (A. Corradetti, Instituto di 
Parassitologia, Citta Universitaria, Rome) 

22-24. Many-Body Problems in Physics 
and Chemistry, conf., Manchester, Eng- 
land. (Administration Assistant, Inst. of 
Physics and the Physical Soc., 47 Bel- 
grave Sq., London, S.W.1, England) 

22-25. Middle East Neurological Soc., 
Ankara, Turkey. (N. Avman, c/o Hacet- 
tepe Tip Fakiiltesi, Ankara) 

22-25. Soil Micromorphology, 2nd 
intern., Arnhem, Netherlands. (A. Jon- 
gerius, Stichting voor Bodenmartering, 
Postbus 10, Bennekom, Netherlands) 

22-28. Radiology, 11lth intern, congr., 
Rome, Italy. (L. Turano, Instituto de 
Radiologia, Univ. of Rome, Rome) 

23-26. British Assoc. for Cancer Re- 
search, annual, Edinburgh, Scotland. (J. 
G. Bennette, Courtauld Inst., Middlesex 
Hospital, London, W.1, England) 

23-26. Viral Diseases of Poikilothermic 
Vertebrates, New York, N.Y. (S. P. Snie- 
szko, Eastern Fish Disease Laboratory, 
Leestown, P.O. Kearneyville, W.Va.) 

24-27. American Medical Writers' 
Assoc., annual, Philadelphia, Pa. (Ameri- 
can Medical Writers Assoc., 2000 P St., 
NW, Washington, D.C.) 

25-26. Communications, 3rd Canadian 
symp., Montreal, Quebec. (F. G. R. War- 
ren, P.O. Box 802, Station B, Montreal) 

27-30. Society of American Foresters, 
64th annual, Denver, Colo. (SAF, Mills 
Bldg., Washington, D.C. 20006) 

27-1. Water Pollution Control Federa- 
tion, 37th annual, Bal Harbour, Fla. 
(WPCF, 3900 Wisconsin Ave., Washing- 
ton, D.C. 20016) 

27-2. Society of Motion Picture and 
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THE KLETT FLUORIMETER 

Designed for the rapid and accurate determination of 
thiamin, riboflavin, and other substances which fluoresce 
in solution. The sensitivity and stability are such that 
it has been found particularly useful in determining very 
small amounts of these substances. 

KLETT SCIENTIFIC PRODUCTS 
PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- 
ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY 

1A7/t EManufacturing Co., Inc. 
179 EAST 87TH STREET, NEW YORK, N. Y. 

HIGH CAPACITY, HIGH G's 
Price? Standard. But, compare performance: 24 x 12 ml. @ 41,320 x 
G. Maximum capacity: 6 x 250 ml. @ 26,000 x G in plastic bottles. 
Temperature controlled to -?5?C at maximum speed. Continuous flow 
unit for up to 400% more efficiency. For large volumes. Write for 
Bulletin HR. 

INTERNATIONAL i) EQUIPMENT CO. 
300 SECOND AVENUE * NEEDHAM HEIGHTS, MASS. 02194 

WHERE MORE AND MORE LABORATORIES* ARE FINDING MORE I 
MAIL COUPON FOR YOUR. COMPLIMENTARY COPY SC 

EANDR MORE ANSWERS TO REXACTING PRODUCT REQUIREMENTS** to Hyland Laboratories 
*especially laboratories specializing in: **including such media categories as: P.O. Box 39672, Los Angeles, Calif. 90039 
Virus Vaccines Experimental Serums, Serous Fluids Embryo Extracts and _ 

Virology Biology Agamma Serums Embryo Ultrafiltrates Name ........,......... 
Tissue Culture Cancer Research Serum Ultrafiltrates Media Formulations Organization 
Genetics Cellular Research Balanced Salt Solutions Special Blood Fractions or Firm 
Research Toxicology Synthetic Media and Antiserums 

Immunology Space Biology I 
HYLAND LABORATORIES City State _Zip Code ____ 

4501 Colorado Blvd., Los Angeles, Calif. 90039 - . -? -- - 

~~---~-----~~-~~... ... . . . I i I 
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All three are 

bargains 
The third is a NESCO JY100-1 lOmv, 5-inch 
chart recorder with /2% accuracy, /4% sensi- 
tivity, /2 second span response, dual chart 
drive and capillary pen. 
One of the 12 units in this Series will meet 
95% of your recording requirements: JY110 
for 10mv to 100v ranges; JY120 for lmv to 
1Ov ranges. Options provide second chart 
speeds, zener references, event markers, in- 
tegrator, rack mounting, etc. Ten-inch chart 
widths also available. 
Sales offices in major cities. 

Send for additional information and a 

TEN DAY FREE TRIAL 
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Dept. of Electrical Engineering, Univ. of 
Illinois, Urbana) 

28-2. Society for Applied Spectroscopy, 
3rd natl. conf., Cleveland, Ohio. (E. Yea- 
ger, Dept. of Chemistry, Western Re- 
serve Univ., Cleveland 44106) 

29-1. Physics of Failure in Electronics, 
3rd annual symp., Chicago, Ill. (M. Gold- 
berg, IIT Research Inst., 10 W. 35 St., 
Chicago 60616) 

29-1. Physics and Nondestructive Test- 
ing, symp., Dayton, Ohio. (W. J. McGon- 
nagle, Southwest Research Inst., P.O. Box, 
2296, San Antonio, Tex. 78206) 

29-1. American College of Preventive 
Medicine, New York, N.Y. (R. E. Coker, 
Jr., Box 1263, Chapel Hill, N.C.) 

29-1. Technical Assoc. of the Pulp and 
Paper Industry, 1964 testing conf., Ports- 
mouth, N.H. (TAPPI, 360 Lexington Ave., 
New York, N.Y. 10017) 

29-2. American Roentgen Ray Soc., 
65th annual, Minneapolis, Minn. (C. A. 
Good, Mayo Clinic, Rochester, Minn.) 

30-2. American Council on Education, 
47th annual, San Francisco, Calif. (L. 
Wilson, ACE, 1785 Massachusetts Ave., 
NW, Washington, D.C. 20006) 

30-2. Earth Sciences, intern. conf., 
Cambridge, Mass. (H. G. Houghton, Dept. 
of Meteorology, Massachusetts Inst. of 
Technology, Cambridge) 

30-2. Standards Engineers Soc., 13th 
annual, New York, N.Y. (SES, 170 Liv- 
ingston Ave., New Providence, N.J.) 

30-2. Vacuum, 11lth natl. symp., Chica- 
go, Ill. (G. H. Bancroft, Bendix-Balzers 
Vacuum, Inc., 1645 St. Paul St., Rochester, 
N.Y. 14621) 

30-4. Spectroscopy, 11lth intern. conf., 
Belgrad, Yugoslavia. (Sekretarijat, Pro- 
rodno-matematicki fukultet, Fizickochemij- 
sky zavod Belgrad, Studeniski trg., 16, Bloc 
C, Yugoslavia) 

October 

1-2. Emission of Electrons from Solids, 
conf., Univ. of Keele, Keele, England. 
(Inst. of Physics and the Physical Soc., 
47 Belgrave Sq., London, S.W.1, England) 

1-3. American Assoc. for Surgery of 
Trauma, Chicago, Ill. (S. R. Gaston, 18 
Fort Washington Ave., New York 10022) 

2-3. Council for International Organi- 
zations of Medical Societies, 6th general 
assembly, Brussels, Belgium. (P. A. Mes- 
serli, 6 rue Franklin, Paris 16e, France) 

2-3. Psychotherapy of the Family, 
symp., Milwaukee, Wis. (B. C. Burris, 
Milwaukee Psychiatric Hospital, Milwau- 
kee 53213) 

2-9. Radiology, 8th inter-American 
congr., Caracas, Venezuela. (R. Meren- 
feld, Apartado Postal 9362 Candelaria, 
Caracas) 

3-4. New England Intercollegiate Geo- 
logical Conf., Yale Univ., New Haven, 
Conn. (J. Rodgers, Dept. of Geology, Yale 
Univ., New Haven 06520) 

3-4. Medical Radiobiology, 7th natl. 
congr., Pisa, Italy. (Segreteria, Inst. di 
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3-13. Weights and Measures, 12th conf., 
Paris, France. (Intern. Bureau of Weights 
and Measures, Pavillon de Breteuil, 
Sevres, Seine-et-Oise, France) 
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Capacity 

Modest 
Prices! 

* Refrigerated and Heated mechanically. 
Has self-contained, 2-pump circulation 
system for inside and outside circulation. 

* Ultra-Sensitive Accuracy controlled to 
?.02? C. 

* Versatile, Always Reliable and easy to 
use as a bath or circulator. 

* Interchangeable Solid State transistor- 
ized electronic control panel. 

* Shipped as Complete Units, entirely self- 
contained and ready to operate. 

* Available in floor models and table mod- 
els, all stainless steel. 

Write for FREE Literature 
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4-9. American College of Surgeons, 
clinical congr., Chicago, Ill. (American 
College of Surgeons, 55 East Erie St., 
Chicago 60611) 

5-6. Enzyme Regulation, 3rd intern. 
symp., Indianapolis, Ind. (G. Weber, In- 
diana Univ. School of Medicine, Indian- 
apolis) 

5-7. Association of Medical Illus- 
trators, annual, Los Angeles, Calif. (C. 
Bridgman, Dept. of Anatomy, UCLA 
Center for Health Sciences, Los Angeles) 

5-7. Radiation Effects on Electronics, 
natl. meeting, American Nuclear Soc., 
Syracuse, N.Y. (ANS, 244 East Ogden 
Ave., Hinsdale, Ill.) 

5-8. Clay Mineral Soc., Univ. of Wis- 
consin, Madison. (M. L. Jackson, Univ. of 
Wisconsin College of Agriculture, Madi- 
son 6) 

5-8. American Documentation Inst., 
annual, Philadelphia, Pa. (B. F. Cheyd- 
leur, Philco Corp., Willow Grove, Pa. 
19090) 

5-8. Research Methods and Instrumen- 
tation, 14th symp., Bethesda, Md. (J. B. 
Davis, Natl. Insts. of Health, Bethesda, 
Md. 20014) 

5-9. Aeronautics and Space Engineer- 
ing, Soc. of Automotive Engineers, Los 
Angeles, Calif., (E. V. Albert, 399 N. 
Sepulveda Blvd., El Segundo, Calif. 
90245) 

5-9. American Public Health Assoc., 
New York, N.Y. (B. F. Mattison, 1790 
Broadway, New York, N.Y.) 

5-10. German Physical Soc., Diissel- 
dorf. (GPS, Giinsheidestr. 15a, Stuttgart, 
Germany) 

6-8. Analytical Chemistry in Nuclear 
Technology, 8th conf., Gatlinburg, Tenn. 
(C. D. Susano, Oak Ridge Natl. Labora- 
tory, P.O. Box X, Oak Ridge, Tenn.) 

6-8. Cornea, world congr., Washing- 
ton, D.C. (J. H. King, 1746 K St., NW, 
Washington, D.C.) 

6-9. Optical Soc. of America, annual, 
New York, N.Y. (M. E. Warga, OSA, 1155 
16th St., NW, Washington, D.C. 20006) 

6-9. Space Electronics, symp., Las 
Vegas, Nev. (C. H. Doersam, Jr., Box 
177, Port Washington, N.Y.) 

6-10. Clinical and Experimental Hyp- 
nosis, 16th annual, Pittsburgh, Pa. (Soc. 
for Clinical and Experimental Hypnosis, 
353 W. 57 St., New York, N.Y. 10019) 

7. California Acad. of Sciences, San 
Francisco. (G. E. Lindsay, California 
Academy of Sciences, Golden Gate Park, 
San Francisco) 

7-9. Structure and Functions of Epi- 
dermal Barriers, intern. symp., Brno, 
Czechoslovakia. (Zd. Vlasin, Dermatolog- 
ical Clinic, 53, Pekarska, Brno) 

7-9. Electronic Information Handling, 
natl. conf., Pittsburgh, Pa. (A. Kent, Univ. 
of Pittsburgh, Pittsburgh) 

7-9. Institute of Management Sciences 
(TIMS)/Operations Research Soc. of 
America (ORSA), joint natl. meeting, 
Minneapolis, Minn. (G. B. Davis, School 
of Business Administration, Univ. of Min- 
nesota, Minneapolis) 
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8-10. Agricultural Meteorology, 6th 
conf., Lincoln, Nebr. (American Meteor- 
ological Soc., 45 Beacon St., Boston 8, 
Mass.) 

9-10. Undergraduate Courses and Cur- 
ricula, midwestern regional conf., Univ. 
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ADM-30, "Detection and 
Analysis of Contamina- 
tion" outlines the meas- 
urement of particulate 
contamination with Milli- 
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of Kansas, Lawrence. (R. E. McNair, 
Assoc. of Midwest College Biology Teach- 
ers, Univ. of Kansas, Lawrence) 

10. Paleontological Research Inst., an- 
nual, Ithaca, N.Y. (R. S. Harris, 109 Dear- 
born PI., Ithaca 14850) 

11-14. American Oil Chemists Soc., 
Chicago, Ill. (C. H. Hauber, AOCS, 35 E. 
Wacker Dr., Chicago 60601) 

11-14. International Scientific Radio 
Union/Inst. of Electrical and Electronics 
Engineers, joint meeting, Univ. of Illinois, 
Urbana. (E. C. Jordan, Dept. of Electrical 
Engineering, Univ. of Illinois, Urbana) 

11-15. Diseases of the Chest, 8th in- 
tern. congr., Mexico City, D.F. (M. Korn- 
feld, American College of Chest Physi- 
cians, 112 E. Chestnut St., Chicago 11, 
Ill.) 

11-15. Electrochemical Soc., Washing- 
ton, D.C. (ES, 30 E. 42 St., New York, 
N.Y. 10017) 

11-16. Allergology, 5th intern. congr., 
Madrid, Spain. (F. Lahoz, Clinica de la 
Concepci6n, Avda. Reyes Cat6licos 2, 
Madrid 3) 

11-16. American Assoc. of Medical 
Record Librarians, annual, Miami Beach, 
Fla. (M. J. Waterstraat, RRL, 840 North 
Lake Shore Dr., Chicago, Ill. 60611) 

11-16. Pan American Assoc. of Oph- 
thalmology, 7th, Montreal, Canada. (I. 
W. McKinney, PAAO, 921 Exchange 
Bldg., Memphis, Tenn.) 

11-16. American Soc. of Plastic and 
Reconstructive Surgery, annual, San Fran- 
cisco, Calif. (P. P. Pickering, 2850 Sixth 
Ave., Suite B, San Diego, Calif.) 

12-14. Aviation Pathology, 5th scien- 
tific session, Washington, D.C. (Secretary, 
Joint Committee on Aviation Pathology, 
Armed Forces Inst. of Pathology, Wash- 
ington, D.C. 20305) 

12-14. Entry Technology, American 
Inst. of Aeronautics and Astronautics 
conf., Williamsburg, and NASA-Langley 
Research Center, Va. (S. P. Johnston, 
AIAA, 1290 Sixth Ave., New York, N.Y.) 

12-14. Protection Against Radiations 
in Space, 2nd symp., Gatlinburg, Tenn. 
(F. C. Maienschein, Oak Ridge Natl. Labo- 
ratory, P.O. Box X, Oak Ridge, Tenn.) 

12-15. Instrument Soc. of America, 
19th Instrument-Automation conf., New 
York, N.Y. (ISA, 530 William Penn P1., 
Pittsburgh, Pa. 15219) 

13-15. Air Force Science and Engineer- 
ing, 11th symp., Brooks Air Force Base, 
Tex. (G. E. Schafer, Headquarters Aero- 
space Medical Div., Brooks AFB) 

13-16. Calorimetry, 19th conf., Wash- 
ington, D.C. (W. N. Hubbard, Argonne 
Natl. Laboratory, 9700 S. Cass Ave., 
Argonne, Ill.) 

13-16. Lubrication, 1st intern. conf., 
American Soc. of Mechanical Engineers/ 
American Soc. of Lubrication Engineers, 
Washington, D.C. (W. J. Anderson, MS 
6-1, NASA-Lewis Research Center, 
21000 Brookpark Rd.. Cleveland, Ohio) 

13-17. Electron Microscopy Soc. of 
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13-17. Electron Microscopy Soc. of 
America, 22nd annual, Detroit, Mich. (A. 
R. Taylor, Virus Div., Parke, Davis & 
Co., Detroit 32) 

14-15. American Soc. of Tool and 
Manufacturing Engineers, Minneapolis, 
Minn. (R. E. Gariss, 6523 El Pulcro St., 
Long Beach, Calif.) 
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HO N EYWELL 
STRGBONAR 

FOR 
PHOTOMICROGRAPHY 

The new Honeywell Model 52A Stro- 
bonar Electronic Flash Unit is a ver- 
satile and economical light source for 
all types of photomicrography, black 
and white or color. 

Concentric with the electronic flash 
tube is an incandescent light with 
which the unit is positioned for cor- 
rect light reflection. Users report in- 
tensity of flash is excellent even at 
maximum magnification. Absence of 
heat protects specimens from physical 
change and warping. 

A universal bracket fits the unit for 
many assignments in both laboratory 
and field. The 52A can be flashed by 
any camera synchronized for elec- 
tronic flash. Specify: Model 52A Stro- 
bonar Electronic Flash; 11OV-AC, 90 
Watts; 16 ft. cord; 3 lbs.; 8"x 42' x 5". 

For illustrated folder on the 52A Strobonar 
Electronic Flash, please write: David 
Moore, Mail Station 209, Honeywell, 
Denver, Colorado 80210. 

Honeywell 
PHOTOGRAPHIC PRODUCTS 
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14-16. Gaseous Electronics, 7th conf., 
Atlantic City, N.J. (S. Schneider, U.S. 
Army Electronics R&D Laboratories, Fort 
Monmouth, N.J. 07703) 

14-16. Parenteral Drug Assoc., annual 
conv., New York, N.Y. (PDA, Broad and 
Chestnut Sts., Philadelphia 7, Pa.) 

14-16. Remote Sensing of Environment, 
3rd symp., Ann Arbor, Mich. (D. C. 
Parker, Univ. of Michigan, Box 618, Ann 
Arbor 48107) 

14-16. Sonics and Ultrasonics, symp., 
Santa Monica, Calif. (A. H. Meitzler, Bell 
Telephone Laboratories, Inc., Murray Hill, 
N.J.) 

15-16. Bioenergetics, symp., Univ. of 
Western Ontario, London, Ontario, Can- 
ada. (K. P. Strickland, Dept. of Bio- 
chemistry, Faculty of Medicine, Univ. of 
Western Ontario, London) 

15-16. Systems Science, first annual 
conf., Inst. of Electrical and Electronics 
Engineers, Univ. of Pennsylvania, Phila- 
delphia. (H. G. Sparks, Moore School of 
Engineering, Univ. of Pennsylvania, Phila- 
delphia) 

15-17. Correlation of Particles Emitted 
in Nuclear Reactions, intern. conf., Gat- 
linburg, Tenn. (A. Zucker, Oak Ridge 
Natl. Laboratory, P.O. Box X, Oak 
Ridge, Tenn. 37830) 

15-17. Central Neuropsychiatric Assoc., 
Denver, Colo. (W. P. Shelton, 8215 West- 
chester Dr., Dallas 25, Tex.) 

15-22. Association of American Medi- 
cal Colleges, 75th annual, Denver, Colo. 
(P. J. Sanazaro, Div. of Education, Assoc. 
of American Medical Colleges, 2530 
Ridge Ave., Evanston, Ill. 60201) 

16-17. Western Industrial Medical 
Assoc., Los Angeles, Calif. (C. Einert, 
2151 Berkeley Way, Berkeley 4, Calif.) 

16-17. Systemics, 11lth annual symp., 
St. Louis, Mo. (H. C. Cutler, Missouri 
Botanical Garden, St. Louis) 

16-20. American Medical Women's 
Assoc., New York, N.Y. (M. A. Sears, 
Anderson Hospital, Houston 25, Tex.) 

16-24. American Soc. of Clinical Path- 
ologists, annual, Bal Harbor, Fla. (ASCP, 
445 N. Lake Shore Dr., Chicago, Ill.) 

17-18. Society for Psychophysiological 
Research, 4th annual, Washington, D.C. 
(L. A. Gustafson, SPR, 74 Fenwood Rd., 
Boston, Mass. 02115) 

17-20. College of American Patholo- 
gists, Bal Harbor, Florida. (E. E. Simard, 
Box 136, Salinas, Calif.) 

17-25. International Aeronautic Feder- 
ation, general conf., Tel Aviv, Israel. (M. 
J. Randleman, Natl. Aeronautic Assoc., 
1025 Connecticut Ave., NW, Washington, 
D.C. 20036) 

18-21. Association of Military Surgeons 
of the U.S., Washington, D.C. (Brig. Gen. 
F. E. Wilson, Suite 132, 1500 Massachu- 
setts Ave., NW, Washington, D.C. 20005) 

18-22. Metallurgical Soc., fall meeting, 
Philadelphia, Pa. (D. A. Parks, Inst. of 
Metals Div., Metallurgical Soc. of AIME, 
345 E. 47 St., New York, N.Y. 10017) 

18-23. American Acad. of Ophthal- 
mology and Otolaryngology, Chicago, 1ll. 
(W . L. Benedict 15 Second St., SW, 
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Rochester, Minn. 55901) 

18-24. Dental Education, 2nd Latin 
American seminar, Mexico City. (D. Res- 
trepo, Pan American Sanitary Bureau, 
1501 New Hampshire Ave., NW, Wash- 
ington, D.C. 20036) 
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19-20. Unconventional Inertial Sensors, 
symp. (secret), Farmingdale, N.Y. (R. E. 
McIntyre, RMG-8, Bureau of Naval 
Weapons, Washington 25, D.C.) 

19-21. Academy of Psychosomatic 
Soc. of Mechanical Engineers, Lafayette, 
Ind. (T. P. Goodman, Technological Inst., 
Northwestern Univ., Evanston, Ill.) 

19-21. Academy of Psychosomatic 
Medicine, New York, N.Y. (R. N. Ruther- 
ford, 200 Broadway, Seattle, Wash.) 

19-21. Technical Assoc. of the Pulp 
and Paper Industry, plastics-paper conf., 
Washington, D.C. (TAPPI, 360 Lexing- 
ton Ave., New York 10017) 

19-22. Association of Official Agricul- 
tural Chemists, 78th annual, Washington, 
D.C. (L. G. Ensminger, AOAC, Box 540, 
Benjamin Franklin Station, Washington, 
D.C. 20044) 

19-23. American Soc. of Civil Engi- 
neers, New York, N.Y. (W. H. Wisely, 
ASCE, 345 E. 47 St., New York, N.Y. 
10017) 

19-23. American Soc. for Metals, Phila- 
delphia, Pa. (A. R. Putnam, ASM, Metals 
Park, Ohio) 

19-23. Radiochemical Methods of Anal- 
ysis, symp., Salzburg, Austria. (Intern. 
Atomic Energy Agency, 11 Karntnerring, 
Vienna 1, Austria) 

20-30. Nov. UNESCO, 13th session, 
general conf., Paris, France. (UNESCO, 
Place de Fontenoy, Paris 7') 

21-22. American Heart Assoc., Council 
on Arteriosclerosis, annual, Atlantic City, 
N.J. (D. M. Smith, AHA, 44 E. 23 St., 
New York, N.Y. 10010) 

21-22. Industrial Hygiene Foundation, 
annual, Pittsburgh, Pa. (R. T. P. deTre- 
ville, IHF, 4400 Fifth Ave., Pittsburgh 
15213) 

21-23. Aerospace and Navigational 
Electronics, 11th East Coast conf., Balti- 
more, Md. (M. Hastings, Mail No. 1281 
A, Baltimore Space and Defense Center, 
Westinghouse Electric Corp., P.O. Box 
1693, Baltimore 21203) 

21-23. Pain, intern. symp., Detroit, 
Mich. (R. S. Knighton, 2799 W. Grand 
Blvd., Detroit) 

21-23. Spectroscopy, Instrumentation 
and Chemistry, 3rd Pacific meeting, San 
Francisco, Calif. (J. G. Conway, Law- 
rence Radiation Laboratory, Univ. of 
California, Berkeley 4) 

21-24. Acoustical Soc. of America, 
68th, Austin, Tex. (W. Waterfall, ASA, 
335 E. 45 St., New York, N.Y. 10017) 

21-25. Cybernetics, 4th intern. congr., 
Namur, Belgium. (Intern. Assoc. for Cy- 
bernetics, 13 rue Basse-Marcelle, Namur) 

22-23. New Mexico Acad. of Science, 
Albuquerque. (K. S. Bergstresser, 739 42 
St., Los Alamos, N.M.) 

23-24. Kentucky Acad. of Science, 
Morehead. (G. Levey, College Box 2325, 
Berea, Ky.) 

23-24. American Physical Soc., Chi- 
cago, 1ll. (R. G. Sachs, Argonne National 
Laboratory, Argonne, Ill. 60440) 

23-25. Association of Clinical Scientists, 
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23-25. Experimental Gerontology, 
symp., Basel, Switzerland. (Prof. Verzar, 
Inst. de Gerontologie Experimentale, Non- 
nenweg 7, Basel, Switzerland) 

24-29. American Acad. of Pediatrics, 
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This regulating and control 
thermometer, in a single unit, 
gives excellent service for 
lengthy periods at up to 3000 
switching actions per hour. 
The upper portion comprises 
the temperature selector, the 
lower part the mercury reser- 
voir and control thermometer 
with stem. A molded bakelite 
cap encloses the terminals and 
carries the rotary setting mag- 
net, rotation of which moves 
the setting bar to the desired 
temperature setting. Regula- 
tion is effected by a contact 
wire attached to the setting 
bar and extending through a 
sliding contact into the con- 
trol thermometer where it 
makes contact with the mer- 
cury as the latter rises in the 
capillary. 

Catalog No. S-98770 
150mm stem length 
Catalog No. S98772 
300mm stem length 
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Please specify stem length 
and range when ordering 

Special Ranges Available On 
Order 

For use with Jumo Thermom- 
eters, we recommend our 
#S98885 Electronic Relay $75.00 
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annual, New York, N.Y. (AAP, 1801 
Hinman Ave., Evanston, Ill.) 

25-31. American Soc. for Horticultural 
Science, Caribbean Region, 12th annual, 
Maracay, Venezuela. (E. H. Casseres, 
Londres 40, Mexico 6, D.F.) 

26-27. American Inst. of Aeronautics 
and Astronautics/Canadian Aeronautics 
and Space Inst., joint meeting, Ottawa, 
Ont., Canada. (P. J. Burr, AIAA, 1290 
Sixth Ave., New York, N.Y. 10019) 

26-27. Combustion Inst., western states 
section, fall meeting, Univ. of Utah, Salt 
Lake City. (Secretary, CI, 16902 Bollinger 
Dr., Pacific Palisades, Calif. 90272) 

26-28. Antimicrobial Agents and Chem- 
otherapy, 4th conf., American Soc. for 
Microbiology, New York, N.Y. (ASM, 115 
Huron View Blvd., Ann Arbor, Mich.) 

26-28. Chemical Inst. of Canada, 14th 
Chemical Engineering meeting, Hamilton, 
Ont. (CIC, 48 Rideau St., Ottawa 2) 

26-28. Society of Rheology, 35th an- 
nual, Pittsburgh, Pa. (H. Markovitz, Mel- 
lon Inst., 4400 Fifth Ave., Pittsburgh 13) 

26-14. Pan American Standards Com- 
mittee, textiles seminar, Lima, Peru. 
(American Standards Assoc., 810 18th St., 
NW, Washington, D.C.) 

27. Oak Ridge Inst. of Nuclear Studies, 
Oak Ridge, Tenn. (W. G. Pollard, Box 
117, Oak Ridge) 

27-29. Joint Computer Conf., San Fran- 
cisco, Calif. (R. I. Tanaka, c/o Lockheed 
Missiles and Space Co., 3251 Hanover St., 
Palo Alto, Calif.) 

28-30. Society of Experimental Stress 
Analysis, annual, Cleveland, Ohio. (B. E. 
Rossi, 21 Bridge Square, Westport, Conn.) 

28-30. Inertial Guidance Test, 2nd 
symp., Holloman Air Force Base, N.M. 
(F. P. Ray, Holloman AFB). 

28-30. Nuclear Science, 11th symp., 
Philadelphia, Pa. (U.S. Office of Aero- 
space Research, 4th and Independence 
Ave., SW, Washington, D.C.) 

28-30. Rock Mechanics, 6th symp., 
Rolla, Mo. (C. Christianson, Dept. of 
Mining Engineering, School of Mines and 
Metallurgy, Univ of Missouri, Rolla) 

28-30. Southeastern Library Assoc., 21st 
biennial conf., Norfolk, Va. (E. F. Jesse, 
c/o Armed Forces Staff College Library, 
Norfolk) 

29-31. American Soc. for Aesthetics, 
Chicago, Ill. (J. R. Johnson, Cleveland 
Museum of Art, Cleveland 6, Ohio) 

29-31. Electron Devices, Inst. of Elec- 
trical and Electronics Engineers, Wash- 
ington, D.C. (M. Mass, Hewlett-Packard 
Co., 1501 Page Mill Rd., Palo Alto, 
Calif.) 

29-31. Gerontological Soc., 7th annual, 
Minneapolis, Minn. (GS, 660 South Eu- 
clid, St. Louis, Mo. 63110) 

29-31. Indiana Acad. of Science. Indi- 
anapolis. (C. F. Dineen, Biology Dept., St. 
Mary's College, Notre Dame, Ind.) 

29-31. Society of Photographic Scientists 
and Engineers, annual symp., Washington, 
D.C. (W. S. Dempsey, FMA, Inc., 4925 
Fairmont Ave., Washington, D.C.) 

29-31. Society for the Scientific Study 
of Religion, Washington, D.C. (S. Z. 
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Arizona State Univ., Tempe. (C. B. 
Moore, Dept. of Geochemistry, Arizona 
State Univ., Tempe) 
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Type 647 Features 
with 10A2 and 11B2 

Plug-In Units 

Type 647 Features 
with 10A2 and 11B2 

Plug-In Units 

I Dual-trace operation. 10 
mv/cm sensitivity. Dc-to- 
>50 Mc passband. Less than 
7-nsec risetime. 

I 6-cm by 10-cm display 
area. Internal, no-parallax 
graticule. Controllable grati- 
cule illumination. 14-kv ac- 
celerating potential. 

B 2 time bases, independ- 
ent triggering. Sweep rates 
to 0.1 u/sec/cm. 10X sweep 
magnifier. 

1 Sweep delay 50 sec to 
1 ,usec. Single-sweep oper- 
ation. Wideband (>50 Mc) 
triggering. External horizon- 
tal input. 
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! Bright line automatic 
triggering. -.10 external trig- 
gerattenuator,(on main time- 
base triggering). 'Ground' 
input positions on each ver- 
tical channel. 

8 1-kc voltage calibrator, 
(crystal controlled). Push- 
button trace finder. Dc- 
coupled Z-axis amplifier. 
Current-probe calibrator. 

I 100 v-130 v line voltage. 
No calibration changes with 
line fluctuations. 50-to-400 
cps line frequency. Low 
power-185 watts, approxi- 
mately. Convection cooled- 
no fan needed. 
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Simultaneous TGA/DTA with better control 
of variables than ever before 

This is the new Mettler Thermoanalyzer. It pro- 
vides, in one unit, the capabilities of all the 
thermoanalytic instruments available today, 
and allows you to perform work beyond the 
threshold of existing instrumentation. 

A unique combination of ftomponents permits a 
degree of control of variables never before pos- 
sible. The instrument is more 'than a versatile 
survey tool; it also provides meaningful quanti- 
tative measurements for detailed analyses. De- 
spite its complexity, it is easy to operate. 

The Thermoanalyzer is designed to give a wide 
range of freedom in the control of important 
variables: an arrangement which permits simul- 
taneous thermogravimetric analysis and dif- 
ferential thermal analysis on the same sample; 

weighings to ? 0.05 mg precision with loads 
up to 16 g; temperatures up to 1600? C and 
linear programming with ? 0.5? C accuracy. 

The new instrument also provides a gas flow 
system which permits work in any environ- 
ment-including corrosive gas atmospheres- 
at pressures down to 8 x 106 Torr; and a re- 
corder simultaneously plots temperature, the 
TGA curve, a 10 x expansion of the TGA curve, 
the DTA curve, the first derivative of weight 
(DTG), vacuum pressure or other desired data. 

The Thermoanalyzer's capabilities and appli- 
cations can only be suggested here. If you 
would like complete performance and design 
information, write directly to Mettler Instrument 
Corporation, 20 Nassau Street, Princeton, N.J. 
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New Products 

High-speed microcentrifuge with a 
speed range of from 0 to 28,000 rev/ 
min is designed to be used directly 
with the VirTis "45" Homogenizer or 
as a separate unit for a variety of tasks 
in medical, pharmaceutical, biological, 
and bacteriological laboratories. A rheo- 
stat provides speed variation of from 
0 to 28,000 rev/min, with samples 
being subjected to a force of 40,000g 
at maximum speed. The unit processes 
a total volume of 2 ml at a time-0.5 
ml in each of four butyl acetate tubes. 
Samples are placed in the four tubes, 
which have nylon closures with "0" 
rings to prevent spillage, and the tubes 
are then placed in the stainless-steel 
centrifuge head. The centrifuge can be 
operated at full speed for 15 minutes 
without the sample temperature rising 
above 80?F, by placing crushed dry 
ice in the bottom section of the alumi- 
num housing.-D.J.P. (VirTis Com- 
pany, Inc., Gardiner, N.Y.) 

Circle 1 on Readers' Service card 

Laboratory timer provides accurate 
timing, from 15 seconds to 24 hours, 
with the convenience of turning an 
apparatus on or off. Actually a long- 
and short-range timer wired in tandem, 
the instrument eliminates the need for 
estimating between scale divisions or 
having two separate units. The timers 
which run simultaneously are syn- 
chronous motor types, 0 to 24 hours 
with 15-minute divisions, and 0 to 15 
minutes with 15-second divisions. The 

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

Robert L. Bowman (R.L.B.), with the as- 
sistance of Denis J. Prager (D.J.P.), Laboratory 
of Technical Development, National Heart Insti- 
tute, Bethesda 14, Md. (medical electronics and 
biomedical 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 pages 1109 and 1227. Circle 
the department number of the items in which 
you are interested on this card. 
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unit handles 15-amp loads through 
separate color-coded receptacles-one 
for switching on and one for switching 
off an apparatus at the end of the in- 
terval. A flasher indicates the ap- 
proaching end of the interval, and a 
buzzer sounds at termination. Either 
signal may be discontinued through the 
use of front-panel toggle switches.- 
D.J.P. (LaPine Scientific Co., 6001 S. 
Knox Ave., Chicago, Ill. 60629). 

Circle 2 on Readers' Service card 

Heated infrared gas cell (model 
GH-5) is designed for studying infrared 
spectra of gases and vapors from room 
temperature up to 250?C. The advan- 
tage of this cell over ordinary gas 
cells is that spectra of many substances 
which are solid or liquid at room tem- 
perature can be observed. The stainless- 
steel body of the gas cell has a bore 
in the form of a truncated cone to 
conform with the convergence of the 
spectrophotometer beam. It is heated 
by a 60-watt electric heater run di- 
rectly from a 100-volt a-c supply or, 
preferably, from a variable transformer 
or energy regulator. Demountable cell 
windows are held in position at each 
end of the cell by screw-on caps her- 
metically sealed with silicone rubber 
0-rings fitted in rectangular grooves 
at each end of the cell body. Two 
window covers, with rectangular aper- 
tures, serve as thermal shields to prevent 
cooling of windows and consequent con- 
densation of the sample on them. The 
heated gas cell is also equipped with a 
stainless-steel high-temperature vacuum 
value for evacuation of the cell and ad- 
mission of gaseous samples. A silicone 
rubber septum is provided for admis- 
sion of volatile liquid samples when 
the cell is under vacuum. Temperature 
of the cell is measured by a prepared 
iron-constantan thermocouple intro- 
duced into the cell through a silicone 
rubber seal. To prevent heat transfer 
from the cell to the spectrophotometer, 
the instrument is supplied with an 
asbestos V-block support. This heated 

gas cell has a path length of 9 cm and, 
with the two window covers in place, 
has an overall length of 10.8 cm. Stan- 
dard windows supplied are NaCl or 
KBr, but other windows can be special- 
ly ordered. This cell can be used with 
all American and British spectro- 
photometers except the Unicam SP-100. 
A cell specifically designed for the Uni- 
cam instrument is the GH-7, which has 
a path length of 7 cm and an overall 
length of 8.8 cm. Its other design 
features duplicate those of the GH-5. 
Although designed specifically for the 
Unicam SP-100, the GH-7 also fits all 
other British and American spectro- 
photometers.-D.J.P. (Limit Research 
Corp. P. 0. Box 852, Darien, Conn. 

Circle 3 on Readers' Service card 

Optical balance provides direct read- 
out to 10 mg on a balance of 800-g 
capacity with an accuracy of ? 10 mg. 
The optical range of the balance is 
from 0 to 50 g in tenths of a gram, 
and direct readings to hundredths can 
be made accurately with the vernier. 
Weight-loading knobs on each side of 
the balance operate with either the 
right or left hand. Fast weighing 
by substitution is accomplished by turn- 
ing either knob to remove weights in 
50-g increments up to 750 g. For 
smooth operation and long life, the 
internal weight-loading mechanism has 
cams of Delrin and cam followers of 
Nylon. Direct taring to 40 g can be 
done by turning a knob on the side 
of the balance. For additional taring, a 
100-g weight can be placed on the back 
pan of the balance. The balance 
operates on the torsion principle, with 
conventional knife edges replaced by 
three torsion bands supported by 
trusses, and with all bearings eliminat- 
ed. A silicone fluid dashpot can be 
adjusted to damp oscillations and bring 
the balance to rest almost immediately. 
The weighing pan, 6 inches in diame- 
ter, is of stainless steel. The unit mea- 
sures 16/2 by 125/8 by 7?1 inches and 
requires 110 volts, 60 cy/sec a-c.- 
D.J.P. (Torsion Balance Co., Clifton, 
N.J.) 

Circle 4 on Readers' Service card 

Recycling chromatography apparatus 
applicable to analytical as well as pre- 
parative separations is intended for 
fractionating complex solutions of sub- 
stances by gel filtration. In recycling 
chromatography the sample is passed 
many times through the same column 
so that the effective height of the bed 
is increased greatly without extremely 
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long columns with their inherent dis- 
advantages. Components which cannot 
be resolved either on simple chromato- 
graphic columns of moderate length 
or by other methods (for example, 
electrophoresis and ultracentrifuga- 
tion) are often separated easily by this 
technique. Beyond the better resolution 
which can be attained, recycling chro- 
matography has a number of other ad- 
vantages over previous separation meth- 
ods. The progress of separation can 
be observed after each cycle and the 
experiment stopped when the compon- 
ents of interest have attained their opti- 
mal separation. Completely separated 
components, and uninteresting or dis- 
turbing parts of the effluent, may be 
bled out of the system after any cycle, 
while the remaining components are 
allowed to continue separation. The 
causes of an asymmetrical peak can 
be revealed by studying its develop- 
ment from cycle to cycle. The system 
is composed of four interconnected 
main subunits which can be assembled 
on a special cart: a separation column, 
a selector valve, a peristaltic pump, 
and a flow analyzer. These units are 
separately available for incorporation 
into other instrument systems. The 
Plexigum columns, fitted with adjust- 
able plungers at both ends, are special- 
ly constructed to permit flow in either 
direction and can be sealed completely 
to eliminate the water-head pressure. 
These features ensure that the flow 
rate, even through beds of materials 
with low mechanical strength (gels), 
does not fall off with use. Columns in 
two standard lengths, 60 and 100 cm, 
both with 32-mm bore, are available 
at present. The peristaltic pump has a 
pumping rate continuously variable 
from 0 to 390 ml/hr with a flow con- 
stancy of 0.5 percent over a period 
of several days. The selector valve is 
used to divert the stream from open 
to closed circuit. Open circuit is used 
when introducing the sample, bleeding 
out selected parts of the effluent, equili- 
brating the column with buffer, and 
running a single-cycle separation, as 
during a pilot separation. Closed circuit 
is used during recycling. The valve will 
operate under a pressure head of 18 
kg/cm2 and its holdup when in the 
recycling position is only 150 /1. The 
plunger heads in the column, and the 
valve channels, are machined to keep 
turbulence in the stream to a mini- 
mum. LKB manufactures three instru- 
ments suitable as the flow analyzer, 
namely, the UVICORD UV absorptiom- 
eter, the Conductolyzer for continu- 
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Geology 
By WILLIAM C. PUTNAM, late Professor 
of Geology, University of California, Los 
Angeles 
Widely praised for its superb illustrations 
and absorbing presentation, Dr. Putnam's 
text offers balanced coverage of the major 
topics in geology and focuses on some 
of the problems that intrigue today's geol- 
ogists. 
1964 496 pp. 318 illus. college 

edition $8.00 

Genetics 
By ROBERT C. KING, Northwestern 
University 
Combining a sound classical viewpoint 
with the most modern research advances, 
this text provides a clear, thorough 
introduction to the elements of genetics. 
Cytology is discussed in considerable de- 
tail, and careful attention is focused on 
such topics as developmental genetics, 
population genetics, radiation genetics, and 
evolution theory. 
1962 362 pp. 120 illus. $7.50 

Heredity 
and Development 
By JOHN A. MOORE, Columbia Univer- 
sity and Barnard College 
This text not only presents the important 
modern developments in genetics and em- 
bryology but also describes the early re- 
search work upon which these discoveries 
are based. Two sections are reprinted from 
Dr. Moore's distinguished text Principles 
of Zoology; three chapters were written 
for this volume. 
1963 256 pp. 77 illus. paperbound $1.95 

Human Biology: 
An Introduction to Human 
Evolution, Variation, and Growth 
By G. A. HARRISON, Oxford University; 
J. S. WEINER, London School of Hygiene 
and Tropical Medicine; and J. M. TANNER 
and N. A. BARNICOT, both of the Univer- 
sity of London. 
The authors attempt to synthesize certain 
hypotheses about the biological organiza- 
tion of past and present human popula- 
tions in this introductory textbook, cover- 
ing: general evolutionary theory, the his- 
tory of the primates, the fossil evidence for 
human evolution, anthropogenesis, human 
variation, the nature of human growth, 
and the ecology of human population in 
terms of climate and nutrition. 
1964 552 pp. 83 figs. $8.00 
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ous conductivity measurement, and a 
multichannel absorptiometer for the 
visible range. Introduction of the 
sample is reproducible and noncritical, 
being carried out simply by immersing 
the inlet capillary tube into the dis- 
solved substance, opening the valve, 
and switching on the pump until the 
desired volume has been sucked up.- 
D.J.P. (LKB Instruments, Inc., 4840 
Rugby Ave., Washington 14, D.C.) 

Circle 5 on Readers' Service card 

Vacuum system modifiers seal glass 
or metal components vacuum tight to 
systems through the use of 0-rings 
with glass screw threads and fluorocar- 
bon screw caps. Helex adapters consist 
of two 0-rings positioned and con- 
fined by a Teflon bushing, fluorocarbon 
screw cap and a ground and fire- 
polished glass screw thread end. The 

0-rings are confined in all directions 
so that when they are compressed they 
deform in a way to make maximum 
use of their sealing properties. These 
adapters can be employed for vacuums 
to 1 x 10-7 mm-Hg and temperatures 
to 200?C. No greases or waxes are 
required and the adapters are highly 
inert. Helex connectors with screw 
threads formed on standard wall tub- 
ing are available with outside diameters 
of 20, 28, and 38 mm. Adapters are 
available to match these connector 
sizes to tubing with outside diameters 
of 6, 8, 10, 13, 16, and 19 mm.- 
D.J.P. (Polytechnical Products Co., 
P.O. Box 517, Vineland, N.J. 08360). 

Circle 6 on Readers' Service card 

Standard microspheres are stable 
nonaggregating polymeric microspheres 
in various support media designed for 
primary counting calibration of elec- 
tronic gate, optical, acoustical, and 
fluorescent particle counters. "Micules" 
afford a reliable counting yardstick 
for erythrocytes, leucocytes, platelets, 
bacteria, spores, molds and inorganic, 
particles in aqueous and nonaqueous 
media. Particle number standardization 
is accomplished by classical gravimetric 
and microphotometric methods. The 
controlled parameters feasible are: (i) 
any diameters 1 to 500 It, (ii) surface 
characteristics from highly polar to 
nonpolar, (iii) densities of 1.01 to 2.00 
g/cm3, (iv) isotopic labeling with 
standard radioisotopes, fluorescent dyes, 
and (v) any desired osmotic char- 
acter and other design characteristics. 
-D.J.P. (Microspheres, Inc., 931 Com- 
mercial St., Palo Alto, Calif.) 

Circle 7 on Readers' Service card 
11 SEPTEMBER 1964 

Advances 

Limits of 

Polarography 100X! 

Mervyn Mark IV Square Wave Polarographic Analyzer 

This British-made analyzer is so sensitive that it can accurately 
determine trace amounts of reversibly reducible ions in 
concentration as low as 1 x 10-8M. This sensitivity can be 
realized even in the presence of a 20,000 X concentration of a 
more easily reduced major constituent that has a half-wave 
potential differing by only 45 mv. Ultimate sensitivity is 
1 x 10-8M. The polarogram produced by this A.C. system consists 
of a series of successive peaks, each centered at the 
respective E? with a height proportional to concentration- 
providing markedly higher sensitivity and resolution than the 
"steps" of a conventional D.C. polarogram. Dissolved oxygen 
causes little problem, can often be ignored, and at worst 
.can be sufficiently removed with little effort. 
Matheson Scientific is the sole U.S. distributor for the 
Mervyn Mark IV. For a more detailed discussion of its technology 
and operating principle, write for a free.Bulletin. 

*IA MEATHESON SCIENTIFIC 

Division of The Matheson Company, Inc., 1735 N. Ashland Ave., Chicago, III. 60622 
Chicago / Cincinnati / Cleveland / Detroit / Houston / Kansas City / 
Los Angeles / Oakland / Philadelphia / St. Louis 
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Complete system for taking 
the finest quality 
motion pictures 

through the microscope 

Complete system for taking 
the finest quality 
motion pictures 

through the microscope 

Sage Series 100 shown with lW 
Zeiss WL microscope: Incubator and large ca- 
pacity film magazine are optional accessories 

Sage Series 100 shown with lW 
Zeiss WL microscope: Incubator and large ca- 
pacity film magazine are optional accessories 

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- 
right and inverted microscopes from 

$6,750.00 

The Sage Series 300 Time Lapse 
Apparatus provides many of the same 
features, but not the flash, at a mod- 
est price. From $3,250.00 

For complete information, 
write or telephone 

SAGE INSTRUMENTS, INC. 
VA- %; W A 
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Antimicrobial Agents and Chemother- 
apy, 1963. Proceedings, Third Interscience 
Conference (Washington, D.C.), October 
1963. J. C. Sylvester, Ed. American Soc. 
for Microbiology, Ann Arbor, Mich., 
1963. 820 pp. Illus. $12. 

Aphasia in Adults: Diagnosis, Progno- 
sis, and Treatment. Hildred Schuell, James 
J. Jenkins, and Edward Jimenez-Pabon. 
Harper and Row, New York, 1964. 440 
pp. Illus. $12. 

An Approach to Dental Prosthetics. D. 
C. Berry and J. K. Wilkie. Pergamon, 
London; Macmillan, New York, 1964. 
127 pp. Illus. $4.75. 

The Bacteria. A treatise on structure 
and function. vol. 5, Heredity. I. C. Gun- 
salus and Roger Y. Stanier, Eds. Academic 
Press, New York, 1964. 533 pp. Illus. $16. 

Bacterial Endotoxins. Proceedings of a 
symposium (New Brunswick, N.J.), Sep- 
tember 1963. Maurice Landy and Werner 
Braun, Eds. Rutgers Univ. Press, New 
Brunswick, N.J., 1964. 707 pp. Illus. $12. 

Bacteriologia y Virologia Medicas. Eu- 
staquio Roch. Editorial Porrua, Mexico 
City, 1964. 645 pp. Illus. 

The Basis of Human Evolution. Bertram 
S. Kraus. Harper ,and Row, New York, 
1964. 396 pp. Illus. Paper, $4.75; cloth, 
$6.50. 

The Biochemical Aspects of Hormone 
Action. A symposium (St. Louis, Mo.), 
1962. Albert B. Eisenstein, Ed. Little, 
Brown, Boston, 1964. 256 pp. Illus. $8.50. 

Biochemistry and Behavior. Samuel Eid- 
uson, Edward Geller, Arthur Yuwiler, and 
Bernice T. Eiduson. Van Nostrand, Prince- 
ton, N.J., 1964. 566 pp. Illus. $15. 

Biochemistry of Phenolic Compounds. 
J. B. Harborne, Ed. Academic Press, New 
York, 1964. 628 pp. Illus. 

The Biochemistry of Semen and of the 
Male Reproductive Tract. Thaddeus Mann. 
Methuen, London; Wiley, New York, 
1964. 517 pp. Illus. $16.50. 

Biologic de l'Amerique Australe. vols. 
1 and 2, ttudes sur la Faune dit Sol. Dela- 
mare Deboutteville and Eduardo Rapo- 
port, Eds. Editions du Centre National de 
la Recherche Scientifique, Paris. vol. 1, 
657 pp., Illus., 1962; vol. 2, 399 pp., Illus. 
$16.60. 

Biology of the Antarctic Seas. vol. 1. 
Milton 0. Lee, Ed. American Geophysical 
Union, Washington, D.C., 1964. 88 pp. 
Illus. $10. 

The Biology of the Trace Elements. 
Their role in nutrition. Karl H. Schtitte. 
Lippincott, Philadelphia, 1964. 248 pp. 
Illus. $8. 

Bleeding in the Surgical Patient (Ann. 
N.Y. Acad. Sciences, 115, art. 1). Harold 
E. Whipple, Ed. New York Acad. of Sci- 
ences, New York, 1964. 546 pp. Illus. 
Paper, $7. 

Bone and Tooth. Proceedings of a con- 
ference (Oxford, England) April 1963. 
H. J. J. Blackwood, Ed. Pergamon, Lon- 
don; Macmillan, New York, 1964. 443 pp. 
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and Hall, London, 1964. 249 pp. Illus. 
$8.75. 

Enzymes. Malcolm Dixon and Edwin 
C. Webb. Academic Press, New York, 
ed. 2, 1964. 970 pp. Illus. $16. 

Essentials of Practical Microtechnique. 
Albert E. Galigher and Eugene N. Koz- 
loff. Lea and Febiger, Philadelphia, 1964. 
484 pp. Illus. $10. 

Evolution of Psychosomatic Concepts. 
Anorexia nervosa: a paradigm. M. Ralph 
Kaufman and Marcel Heiman, Eds. In- 
ternational Universities Press, New 
York, 1964. 409 pp. $10. 

Experimental Chemotherapy. vol. 3, pt. 
2, Chemotherapy of Bacterial Infections. 
Chemotherapy of fungal infections. Chem- 
otherapy of rickettsial and viral infections. 
R. J. Schnitzer and Frank Hawking, Eds. 
Academic Press, New York, 1964. 667 pp. 
Illus. $22 until 31 Dec.; $25. 

Fatty Acids: Their Chemistry, Proper- 
ties, Production, and Uses. pt. 3. Klare S. 
Markley, Ed. Interscience (Wiley), New 
York, ed. 2, 1964. 1004 pp. Illus. $35. 

The Fossil Evidence for Human Evolu- 
tion. An introduction to the study of 
paleoanthropology. W. E. LeGros Clark. 
Univ. of Chicago Press, Chicago, ed. 2, 
1964. 213 pp. Illus. $6. 

General Science: Biology. F. E. Clegg. 
SCIENCE. VOL. 145 

The Fossil Evidence for Human Evolu- 
tion. An introduction to the study of 
paleoanthropology. W. E. LeGros Clark. 
Univ. of Chicago Press, Chicago, ed. 2, 
1964. 213 pp. Illus. $6. 
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MODEL R-14 

ANIMAL RESPIRATOR 
FEATURES 

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

* Dead air space in respirator eliminated 
* Valve system prevents mixing of inspired-expired air 
* Volumes to 500 cc per stroke 
* Replaceable cylinder assembly for small animals 
* Equipped to operate a CO2 Meter (Bulletin R-16) 
* Rate-6 to 60 strokes per minute 
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ratus. 
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job, metal turning. 

But you can mill, do layout drilling, indexing, surfacing and 
dozens of other impossible jobs on a Maximat. Maximat was not 
designed as a lathe with attachments, but as a complete multi- 
functional machine tool that marries the common elements of the 
lathe and vertical mill to create a highly practical tool, that has 
greatly enhanced abilities to machine metals. 
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Maximats doing a job that ordinarily takes three or four separate 
machines. Yet the cost of a Maximat is comparable with single- 
purpose lathes. 

Before you decide to buy a lathe, mill or a drilling machine, 
you owe it to yourself to investigate Maximat. A new brochure 
illustrates many unusual time-saving setups possible with Maximat. 
Free. Write today to: 

AMERICAN EDELSTAAL INC. 
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New York 10013 

(or) CANADIAN EDELSTAAL 
47 Granger Ave. 
Scarborough, 
Ontario, Canada 

11 SEPTEMBER 1964 

Even though Unimat can turn, drill, mill and saw parts so small you 
need tweezers to handle them, making a molecule, actual size, is 
quite impossible. But molecule models are made in prototype by 
Science Teaching Aids Co., of Pell Lake, Wisconsin, who are famous 
for their DNA "working molecule model". 

Paul Dziulak, biologist (in photo) says, "Our work is very unusual. 
Our biological cell models are made of metals, hard plastics, epoxies. 
Nature seldom makes anything in true round, square or flat shapes. 
That's why we use Unimat in our design shop . . . because of its 
ability to tackle so many unusual jobs in machining, cutting, polish- 
ing impossible shapes." 

Isn't it time to put Unimat to work for you too? 
A special bulletin describing the Science Teaching Aids Co. shop, 
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Pergamon, London; Macmillan, New 
York, 1964. 285 pp. Illus. Paper, $2.95. 

Genetics Laboratory Exercises. Eldon J. 
Gardner. Burgess, Minneapolis, Minn., ed. 
4, 1964. 79 pp. Illus. Paper, $2.85. 

Grasses and Grasslands. C. Barnard, Ed. 
Macmillan, London; St. Martin's Press, 
New York, 1964. 279 pp. Illus. $10. 

Heredity. David M. Bonner and Stanley 
E. Mills. Prentice-Hall, Englewood Cliffs, 
N.J., ed. 2, 1964. 127 pp. Illus. Paper, 
$1.75; cloth, $3.95. 

Hormones and Evolution. E. J. W. Bar- 
rington. Van Nostrand, Princeton, N.J., 
1964. 164 pp. Illus. $3.95. 

Human Genetics. Victor A. McKusick. 
Prentice-Hall, Englewood Cliffs, N.J., 
1964. 160 pp. Illus. Paper, $2.95; cloth, 
$4.95. 

Industry and Tropical Health, V. Pro- 
ceedings of a conference (Boston), Octo- 
ber 1963. Published for the Industrial 
Council for Tropical Health by the Har- 
vard School of Public Health, Boston, 
1964. 243 pp. Illus. $10. 

The Insects. Url Lanham. Columbia 
Univ. Press, New York, 1964. 302 pp. 
Illus. $6.95. 

Introduction to Cell Differentiation. 
Nelson T. Spratt, Jr. Reinhold, New York; 
Chapman and Hall, London, 1964. 127 
pp. Illus. Paper, $1.95. 

An Introduction to Comparative Bio- 
chemistry. Ernest Baldwin. Cambridge 
Univ. Press, New York, ed. 4, 1964. 199 
pp. Illus. $2.75. 

Introduction to Genetics: A Program 
for Self-Instruction. Edward J. Kormondy. 
McGraw-Hill, New York, 1964. 269 pp. 
Illus. $5.95. 

Introduction to Molecular Biology. G. 
H. Haggis, D. Michie, A. R. Muir, K. B. 
Roberts, and P. M. B. Walker. Wiley, 
New York, 1964. 413 pp. Illus. $7.50. 

An Introduction to the Chemistry of 
Carbohydrates. R. D. Guthrie and John 
Honeyman. Oxford Univ. Press, New 
York, ed. 2, 1964. 152 pp. Illus. $3.40. 

Kurzes Lehrbuch der Pharmakologie. G. 
Kuschinsky and H. Liillmann: Thieme, 
Stuttgart, Germany, 1964. 339 pp. Illus. 
DM. 33. 

The Laws of Bone Structure. H. M. 
Frost. Thomas, Springfield, Ill., 1964. 181 
pp. Illus. $7.50. 

The Life of the Green Plant. Arthur 
W. Galston. Prentice-Hall, Englewood 
Cliffs, N.J., ed. 2, 1964. 128 pp. Illus. Pa- 
per, $1.75; cloth, $395. 

The Life of the Rainbow Lizard. Vernon 
A. Harris. Hutchinson, London, 1964. 174 
pp. Illus. Paper, 21s. 

Lipid Transport. Proceedings of a sym- 
posium (Nashville, Tenn.), October 1963. 
H. C. Meng, Ed. Thomas, Springfield, Ill., 
1964. 280 pp. Illus. $10.50. 

The Macromolecular Chemistry of Gel- 
atin. Arthur Veis. Academic Press, New 
York, 1964. 443 pp. Illus. $14.50. 

Mammalian Protein Metabolism. vol. 2. 

Pergamon, London; Macmillan, New 
York, 1964. 285 pp. Illus. Paper, $2.95. 

Genetics Laboratory Exercises. Eldon J. 
Gardner. Burgess, Minneapolis, Minn., ed. 
4, 1964. 79 pp. Illus. Paper, $2.85. 

Grasses and Grasslands. C. Barnard, Ed. 
Macmillan, London; St. Martin's Press, 
New York, 1964. 279 pp. Illus. $10. 

Heredity. David M. Bonner and Stanley 
E. Mills. Prentice-Hall, Englewood Cliffs, 
N.J., ed. 2, 1964. 127 pp. Illus. Paper, 
$1.75; cloth, $3.95. 

Hormones and Evolution. E. J. W. Bar- 
rington. Van Nostrand, Princeton, N.J., 
1964. 164 pp. Illus. $3.95. 

Human Genetics. Victor A. McKusick. 
Prentice-Hall, Englewood Cliffs, N.J., 
1964. 160 pp. Illus. Paper, $2.95; cloth, 
$4.95. 

Industry and Tropical Health, V. Pro- 
ceedings of a conference (Boston), Octo- 
ber 1963. Published for the Industrial 
Council for Tropical Health by the Har- 
vard School of Public Health, Boston, 
1964. 243 pp. Illus. $10. 

The Insects. Url Lanham. Columbia 
Univ. Press, New York, 1964. 302 pp. 
Illus. $6.95. 

Introduction to Cell Differentiation. 
Nelson T. Spratt, Jr. Reinhold, New York; 
Chapman and Hall, London, 1964. 127 
pp. Illus. Paper, $1.95. 

An Introduction to Comparative Bio- 
chemistry. Ernest Baldwin. Cambridge 
Univ. Press, New York, ed. 4, 1964. 199 
pp. Illus. $2.75. 

Introduction to Genetics: A Program 
for Self-Instruction. Edward J. Kormondy. 
McGraw-Hill, New York, 1964. 269 pp. 
Illus. $5.95. 

Introduction to Molecular Biology. G. 
H. Haggis, D. Michie, A. R. Muir, K. B. 
Roberts, and P. M. B. Walker. Wiley, 
New York, 1964. 413 pp. Illus. $7.50. 

An Introduction to the Chemistry of 
Carbohydrates. R. D. Guthrie and John 
Honeyman. Oxford Univ. Press, New 
York, ed. 2, 1964. 152 pp. Illus. $3.40. 

Kurzes Lehrbuch der Pharmakologie. G. 
Kuschinsky and H. Liillmann: Thieme, 
Stuttgart, Germany, 1964. 339 pp. Illus. 
DM. 33. 

The Laws of Bone Structure. H. M. 
Frost. Thomas, Springfield, Ill., 1964. 181 
pp. Illus. $7.50. 

The Life of the Green Plant. Arthur 
W. Galston. Prentice-Hall, Englewood 
Cliffs, N.J., ed. 2, 1964. 128 pp. Illus. Pa- 
per, $1.75; cloth, $395. 

The Life of the Rainbow Lizard. Vernon 
A. Harris. Hutchinson, London, 1964. 174 
pp. Illus. Paper, 21s. 

Lipid Transport. Proceedings of a sym- 
posium (Nashville, Tenn.), October 1963. 
H. C. Meng, Ed. Thomas, Springfield, Ill., 
1964. 280 pp. Illus. $10.50. 

The Macromolecular Chemistry of Gel- 
atin. Arthur Veis. Academic Press, New 
York, 1964. 443 pp. Illus. $14.50. 

Mammalian Protein Metabolism. vol. 2. 
H. N. Munro and J. B. Allison, Eds. 
Academic Press, New York, 1964. 658 
pp. Illus. $21. 

Manual of Comparative Anatomy. A 
general laboratory guide. Bruce M. Harri- 
son. Mosby, St. Louis, Mo., ed. 2, 1964. 
355 pp. Illus. Paper, $4.50. 

Manual of Experinmental Electrophysiol- 
ogy. I. C. Whitfield. Pergamon, London; 

H. N. Munro and J. B. Allison, Eds. 
Academic Press, New York, 1964. 658 
pp. Illus. $21. 

Manual of Comparative Anatomy. A 
general laboratory guide. Bruce M. Harri- 
son. Mosby, St. Louis, Mo., ed. 2, 1964. 
355 pp. Illus. Paper, $4.50. 

Manual of Experinmental Electrophysiol- 
ogy. I. C. Whitfield. Pergamon, London; 
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A PRACTICAL LASERI 

Perkin-Elmer's Model 5200 is so compact 
. . . so rugged .. . so simple to use, that it 

makes practical almost any application 
requiring the unique characteristics of o 

continuous laser beam .* even on pro. 
'duction equipment. 

This stable, noise free source of bright 
coherent light is already replacing 

expensive and hard-to-use optical 

alignment and measuring systems. 

Furthermore, it is extending the use of 

precise alignment and measuring systems 
to applications previously considered 

impractical. 

For applications requiring a lot of light 
in a small diameter beam, the brightness 
of the Model 5200 is thousands of times 

greater than the most intense arc lamps. 

When precise dimensions are important, 
the coherent nature of laser light...to a 

degree never before possible...extends 
the use of interferometry to entirely 
new applications. 
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Macmillan, New York, 1964. 145 pp. 
Illus. $6. 

Methods in Enzymology. vol. 7, Cumu- 
lative Subject Index, vols. 1 through 6. 
Sidney P. Colowick and Nathan 0. Kap- 
lan, Eds. Academic Press, New York, 
1964. 278 pp. $14. 

Microbiology and Pathology. Alice Lor- 
raine Smith. Mosby, St. Louis, Mo., ed. 8, 
1964. 699 pp. Illus. $8.50. 

The Modes and Morals of Psycho- 
therapy. Perry, London; Holt, Rinehart, 
and Winston, New York, 1964. 288 pp. 
$5.50. 

Nutrition: A Comprehensive Treatise. 
vol. 1, Macronutrients and Nutrient Ele- 
ments. George H. Beaton and Earle Wil- 
lard McHenry, Eds. Academic Press, New 
York, 1964. 565 pp. Illus. $18.50. 

Physical Techniques in Biological Re- 
search. vol. 5, pt. A, Electrophysiological 
Methods. Academic Press, New York, 
1964. 478 pp. Illus. $16. 

The Physiological Effects of High Alti- 
tude. Proceedings of a symposium (Inter- 
laken, Switzerland), September 1962. W. 
H. Weihe, Ed. Pergamon, London; Mac- 
millan, New York, 1964. 375 pp. Illus. 
$12. 

The Physiology of Diurnal Rhythms. 
Janet E. Harker. Cambridge Univ. Press, 
New York, 1964. 122 pp. Illus. $3.95. 

The Physiology of Human Pregnancy. 
Frank E. Hytten and Isabella Leitch. 
Davis, Philadelphia, 1964. 475. pp. Illus. 
$11. 

The Physiology of Insecta. vol. 1. Mor- 
ris Rockstein, Ed. Academic Press, New 
York, 1964. 654 pp. Illus. $22. 

Physiology of the Amphibia. John A. 
Moore, Ed. Academic Press, New York, 
1964. 666 pp. Illus. $18. 

Plant Biochemistry. D. D. Davies, J. 
Giovanelli, and Tom ap Rees. Davis, Phil- 
adelphia, 1964. 466 pp. Illus. $10.50. 

Plants at Work. A summary of plant 
physiology. F. C. Steward. Addison-Wes- 
ley, Reading, Mass., 1964. 192 pp. Illus. 
$2.95. 

Principles of Preventive Dentistry. D. H. 
Goose and R. L. Hartles. Pergamon, Lon- 
don; Macmillan, New York, 1964. 141 
pp. Illus. $4.50. 

Progress in Protozoology. Proceedings 
of the First International Congress 
(Prague), August 1961. J. Ludvik, J. Lom, 
and J. Vavra, Eds. Czechoslovak Acad. 
of Sciences, Prague; Academic Press, 
New York, 1963. 730 pp. Illus. Plates. 
$24. 

Protein Metabolism in the Plant. Albert 
Charles Chibnall. Yale Univ. Press, New 
Haven, Conn., 1964 (reprint of 1939 edi- 
tion). 322 pp. Illus. Paper, $1.95; cloth, 
$6.50. 

The Proteins: Composition, Structure, 
and Function. vol. 2. Hans Neurath, Ed. 
Academic Press, New York, ed. 2, 1964. 
854 pp. Illus. $26. 

Radiation Protection. ICRP Publ. No. 4. 
Report of Committee 4 (1953-1959) on 
Protection Against Electromagnetic Radia- 
tion Above 3 Mev and Electrons, Neu- 

Macmillan, New York, 1964. 145 pp. 
Illus. $6. 
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854 pp. Illus. $26. 

Radiation Protection. ICRP Publ. No. 4. 
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Protection Against Electromagnetic Radia- 
tion Above 3 Mev and Electrons, Neu- 
trons, and Protons. Published for the In- 
ternational Commission on Radiological 
Protection by Pergamon, London; Mac- 
millan, New York, 1964. 50 pp. Illus. 
Paper, $3.25. 
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vol. 20. Proceedings of the Laurentian 
Hormone Conference (Mont Tremblant 
Lodge, Canada), September 1963. Gregory 
Pincus, Ed. Academic Press, New York, 
1964. 614 pp. Illus. $21. Fourteen papers: 
"Some studies with antisera to growth 
hormones, ACTH, and TSH" by E. E. 
McGarry, J. C. Beck, L. Ambe, and R. 
Nayak; "Calciphylaxis and the parathy- 
roid glands" by Hans Selye, Giulio Gab- 
biani, and Beatriz Tuchweber; "Parathy- 
roids, calcitonin, and control of plasma 
calcium" by D. Harold Copp; "Hypotha- 
lamic factors releasing pituitary hormones" 
by Roger Guillemin; "The neuroendocrine 
regulation of hypophyseal luteinizing hor- 
mone secretion" by S. M. McCann and 
V. D. Ramirez; "Some effects of hormones 
on the metabolism of adipose tissue" by 
Eric G. Ball and Robert L. Jungas; "The 
effects of corticosteroids upon connective 
tissue and lysosomes" by Gerald Weiss- 
mann and Lewis Thomas; "Testicular hor- 
mones and the synthesis of ribonucleic 
acids and proteins in the prostate gland" 
by H. G. Williams-Ashman, Shutsung 
Liao, R. L. Hancock, L. Jurkowitz, and 
D. A. Silverman; "Ovarian steroid syn- 
thesis and secretion in vivo" by R. V. 
Short; "Steroid secretions of the normal 
and polycystic ovary" by Virendra B. 
Mahesh and Robert B. Greenblatt; "Ef- 
fects of steroids on pituitary gonadotropin 
and fertility" by Francis J. Saunders; "Hor- 
mone antagonists: inhibitors of specific 
activities of estrogen and androgen" by 
Leonard J. Lerner; "A quantitative study 
of inhibition and recovery of spermato- 
genesis" by D. J. Patanelli and Warren 0. 
Nelson; and "Kinetics of the germinal 
epithelium in man" by Carl G. Heller and 
Yves Clermont. 
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and other foreign chemicals in foods and 
feeds. vol. 6. Francis A. Gunther, Ed. 
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Berlin, 1964. 169 pp. Illus. $6. 

Salivary Glands and Their Secretions. 
Proceedings of a conference (Seattle, 
Wash.), August 1962. Leo M. Sreebny and 
Julia Meyer, Eds. Pergamon, London; 
Macmillan, New York, 1964. 396 pp. 
Illus. $20. 

Sensory Evoked Responses in Man 
(Ann. N.Y. Acad. Sci. 112, art. 1). Harold 
E. Whipple, Ed. New York Acad. of 
Sciences, New York, 1964. 546 pp. Illus. 
Paper, $7. 27 papers presented at a con- 
ference held in February 1963. 

Small Animal Anaesthesia. Proceedings 
of a symposium (London), July 1963. 
Oliver Graham-Jones, Ed. Pergamon, Lon- 
don; Macmillan, New York, 1964. 276 pp. 
Illus. $12. 

Le Sodium et la Vie. Alain Reinberg. 
Presses Universitaires de France, Paris, 
1964. 128 pp. Illus. Paper. 

Structure and Metabolism of Cortico- 
steroids. Proceedings of a symposium 
(Paris), July 1963. Jorge R. Pasqualini 
and Max F. Jayle, Eds. Academic Press, 
New York, 1964. 178 pp. Illus. $6 
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THERMOLYNE 
TYPE A1900 
THERMOLYNE 
TYPE A1900 

Now even finer hot plate per- 
formance . . . Fast heating . . 

Wide temperature range. Close 

stepless thermostatic control 
from 10? F above room temperature 
to 700? F . . . Improved insulation, 

baffles, and control unit .... 

Attractive, easy-to-read and set 
control dial. 

Use this 6" square hot plate for a 

variety of routine and critical 
work . . . . Stainless steel case is 

corrosion resistant and scientifically 
ventilated for cool, safe operation 
on table top or fixture. 
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work . . . . Stainless steel case is 
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ventilated for cool, safe operation 
on table top or fixture. 
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Write for literature and name 

of nearest dealer. 

Dept. 568, 2555 Kerper Blvd., 
Dubuque, Iowa 
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Growth. Erik Zeuthen, Ed. Interscience 
(Wiley), New York, 1964. xii + 630 pp. 
Illus. $17.50. 

A Synopsis of Cardiology. D. Weitz- 
man. Wright, Bristol, England; Williams 
and Wilkins, Baltimore, Md., 1964. 208 
pp. Illus. $7. 

Textbook of Pollen Analysis. Knut 
Faegri and Johs. Iversen. With a chapter 
by H. T. Waterbolk. Hafner, New York, 
ed. 2, 1964. 237 pp. Illus. $6.25. 

Les Triterpenoides en Physioligie Vege- 
tale et Animale. P. Boiteau, B. Pasich, 
and A. Rakoto Ratsimamanga. Gauthier- 
Villars, Paris, 1964. 1318 pp. Illus. F. 
310. 

Water and Solute-Water Interactions. J. 
Lee Kavanau. Holden-Day, San Francisco, 
Calif., 1964. 109 pp. Illus. $5.50. 

The Zymogram in Clinical Medicine. 
S. H. Lawrence. Thomas, Springfield, 
Ill., 1964. 118 pp. Illus. $5.75. 

Mathematics, Physical Sciences, 
and Engineering 

Advances in Organometallic Chemis- 
try. vol. 1. F. G. A. Stone and Robert 
West, Eds. Academic Press, New York, 
1964. 346 pp. Illus. $11. Six papers: 
"Diene-iron carbonyl complexes and re- 
lated species," by R. Pettit and G. F. 
Emerson; "Reactions of organotin hy- 
drides with organic compounds," by H. G. 
Kuivila; "Organic substituted cyclosil- 
anes," by H. Gilman and G. L. Schwebke; 
"Fluorocarbon derivatives of metals," by 
P. M. Treichel and F. G. A. Stone; 
"Conjugate addition of grignard reagents 
to aromatic systems," by R. C. Fuson; 
"Infrared and raman spectral studies of 
7r complexes formed between metals and 
C,nHn rings," by H. P. Fritz. 

Advances in Petroleum Chemistry and 
Refining. vol. 8. John J. McKetta, Jr., 
Ed. Interscience (Wiley), New York, 
1964. 540 pp. Illus. $22.50. Seven papers: 
"Radiation effects on lubricants," by J. G. 
Carroll and R. 0. Bolt; "Theoretical as- 
pects and practical implications of static 
electricity in the petroleum industry," by 
A. Klinkenberg; "Advances in hydro- 
cracking," by A. Voorhies, Jr., and W. M. 
Smith; "Dewaxing with urea," by A. 
Hoppe; "High-temperature technology," by 
E. B. Gutoff; "The polymethylbenzenes," 
by H. E. Cier and H. W. Earhart; and 
"Engine evaluation of fuels and lubri- 
cants," by F. T. Finnigan and P. E. 
Pfeifer. 

Air Survey of Sand Deposits by Spec- 
tral Luminance. Mariya A. Romanova. 
Translated from the Russian edition 
(Leningrad, 1962). Consultants Bureau, 
New York, 1964. 164 pp. Illus. Paper, 
$22.50. 

Analytical and Canonical Formalism in 
Physics. Andre Mercier. Dover, New 
York, 1963. 230 pp. Illus. Paper, $1.75. 
A reprint of the volume published by 
North-Holland, 1959. 
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Applied Superconductivity. Vernon L. 
Newhouse. Wiley, New York, 1964. 297 
pp. Illus. $8.50. 

Audio and Acoustics. G. A. Briggs and 
James Moir. Herman, Stamford, Conn., 
1964. 167 r-. Illus. Paper, $2.95. 
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Q. The symptom is sluggish meter 
response. Do you have to call a serv- 
iceman to change the dessicant in 
your instrument? ................ 

A. You can do it yourself with our 
instrument-and in about 20 sec- 
onds. 

Q. Careful now-source switching 
today requires only the flip of a 
lever in most units, but how about 
changing from the ultra violet to 
visible region-do you switch load 
resistors? ............ phototubes?............ 

A. Our spectrophotometer uses a 
unique single phototube for full 
UV-visible range. No switches to 
turn-no knobs to pull. 

Q. Speaking about wavelength 
range, just how far in the ultra- 
violet does your unit really go? 

A. Our unit has a usable range of 
195mic to 900m 0m. 

Q. You've gone and done it-opened 
your sample compartment without 
closing the shutter to your photo- 
tube housing. Result? .................... 

A. No "flooded" phototubes or 
"Ccrazy" meters with our spectro. 
Shutter closes automatically 
when you open sample compart- 
ment lid. 

Q. Are you constantly refiguring 
what the subdivisions of your wave 
length dial represent at 220m/, 
................ at 420m, ................, and 
at 650mu? ................ 
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ment lid. 

Q. Are you constantly refiguring 
what the subdivisions of your wave 
length dial represent at 220m/, 
................ at 420m, ................, and 
at 650mu? ................ 

A. The wavelength dial on our in- 
strument is linear with uniformly 
spaced subdivisions representing 
increments of 0.5m/u . . . regard- 
less of wavelength region. 

Q. Think carefully now, how many 
adjustments do you really have to 
make on that spectrophotometer 
you were thinking of buying, to ob- 
tain one analytical measurement? 
v. .............. 

A. Surprised you, didn't it? You 
could have come up with 15 or 
more distinct steps-no matter 
how you counted. Ours requires 
only half the steps-and time- 
because of such features as direct 
reading, automatic shutters and 
full range detectors. Makes it 
much easier to train technicians 
in its use, too. 

Q. Which specifications do you con- 
sider most important on your in- 
strument? .............. .............. .............. 

A. We'll send you complete de- 
tails on ours-but how are these 
for a start? Resolution 0.2m/x, 
wavelength reproducibility better 
than 0.1mnu, photometric repro- 
ducibility ? 0.1% T. 

Q. How many accessories are avail- 
able for extending the application of 
the spectrophotometer you're con- 
sidering buying? ................ 

A. We have 9 accessories avail- 
able now-with 8 more to be an- 
nounced in the near future. 

PREFER OUR ANSWERS? 
Then send for Will's Bulletin P-110. 
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(and using the EC 470 Vertical Gel Electrophoresis Apparatus) (and using the EC 470 Vertical Gel Electrophoresis Apparatus) 

UNRETOUCHED PHOUT iRAP'l 
Eight normal serum samples on a single acrylamide gel-Reproducible and Intercomparable. 
UNRETOUCHED PHOUT iRAP'l 
Eight normal serum samples on a single acrylamide gel-Reproducible and Intercomparable. 

WORKING TIME - 10 MINUTES 

Whether you are lazy or not, you will enjoy saving up to two 
hours daily conducting electrophoresis research. Using the 
EC 470 Apparatus, here is how it is done: 
1. Cell locks itself together-no further manipulation 
2. Pour in single gel solution-no further manipulation 
3. Apply samples directly-no further manipulation 

After running for one hour, remove gel slaob. 

4. Stain together, destain together, and evaluate together. 
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jj pRot-aMry 
Evapo-Mix 

jj pRot-aMry 
Evapo-Mix 

Request Bulletin A-3-2100A for details Request Bulletin A-3-2100A for details 

Evaporate Multiple Fraction Cuts 
Directly From Test Tubes in 10-20 
Minutes! 
FEATURES: 
* Internal variable voltage transformer controls 

vibration rate. 
* Simultaneously evaporates 10 test-tubes or 

centrifuge tubes, 16-25mm. diameter. 
* Connects to efficient water aspirator as vacuum 

source 
* Automatic thermoregulator controls tempera- 

ture of water bath. 
* Controlled circular vibration creates deep 

swirling to prevent "bumping" during heating 
under vacuum. 

PRICE COMPLETE with Pyrex Manifold 
$436.00 

with Stainless Steel Manifold 
$444.00 
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The Axiomatic Method. An introduc- 
tion to mathematical logic. A. H. Light- 
stone. Prentice-Hall, Englewood Cliffs, 
N.J., 1964. 256 pp. Illus. $7.95. 

Challenging Mathematical Problems 
with Elementary Solutions. vol. 1, Com- 
binatorial Analysis and Probability The- 
ory. A. M. Y'aglom and I. M. Yaglom. 
Translated from the Russian edition 
(Moscow, 1954) by James McCawley, 
Jr. Revised and edited by Basil Gordon. 
Holden-Day, San Francisco, Calif., 1964. 
239 pp. Illus. $5.95. 

The Chemical Elements in Nature. 
F. H. Day. Reinhold, New York, 1964. 
372 pp. Illus. $9.50. 

Chemical Principles. P. W. Selwood. 
Holt, Rinehart, and Winston, New York, 
1964. 592 pp. Illus. $8.50. 

Computer Programming Systems. F. 
Peter Fisher and George F. Swindle. Holt, 
Rinehart, and Winston, New York, 1964. 
655 pp. Illus. $11.50. 

Copolymerization. George E. Ham, Ed. 
Interscience (Wiley), New York, 1964. 
955 pp. Illus. $27.50. 

A Course of Mathematics for Engi- 
neers and Scientists. vol. 4. Brian H. 
Chirgwin and Charles Plumpton. Perga- 
mon, London; Macmillan, New York, 
1964. 361 pp. Illus. $5. 

Electron Density Distribution in Iono- 
sphere and Exosphere. Proceedings of the 
NATO Advanced Study Institute (Skei- 
kampen, Norway), April 1963. E. Thrane, 
Ed. North-Holland, Amsterdam; Intersci- 
ence (Wiley), New York, 1964. 403 pp. 
Illus. $13.50. 

Electron Paramagnetic Resonance. S. 
A. A'ltshuler and B. M. Kozyrev. 
Translated from the Russian edition (Mos- 
cow, 1961) by Scripta Technica. Charles 
P. Poole, Jr., Ed. Academic Press, New 
York, 1964. 382 pp. Illus. $13.50. 

Elementary Analysis. Richard F. Mc- 
Coart, Malcolm W. Oliphant, and Anne 
E. Scheerer. Holden-Day, San Francisco, 
Calif., 1964. 267 pp. Illus. $7.95. 

Elements of General Topology. Sze- 
Tsen Hu. Holden-Day, San Francisco, 
Calif., 1964. 224 pp. Illus. $8.75. 

Elements of Mathematical Logic. P. S. 
Novikov. Translated from the Russian 
edition (Moscow, 1959) by Leo F. Boron. 
Oliver and Boyd, Edinburgh; Addison- 
Wesley, Reading, Mass., 1964. 308 pp. 
Illus. $7.95. 

Elements of Plasma Physics. Solomon 
Gartenhaus. Holt, Rinehart, and Winston, 
New York, 1964. 208 pp. Illus. $9.50. 

Energy Transfer in Gases. Institute of 
Chemistry (Brussels University), Novem- 
ber 1962. Interscience, New York; Stoops, 
Brussels, 1964. 554 pp. Illus. $15. Twelve 
papers presented at the Solvay Institute's 
12th chemistry conference. 

Fast Reactions in Solution. E. F. Cal- 
din. Wiley, New York, 1964. 328 pp. 
Illus. $7.50. 

From Vital Force to Structural Formu- 
las. 0. Theodor Benfey. Houghton Mifflin, 
Boston, 1964. 127 pp. Illus. Paper, $1.95. 

Functions of a Complex Variable. And 
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