SCIENCE

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




for the extremely thm uniform sections required

by electron microscopy

Microtome mounts on specially designed table for vibra-
tion-free rotor drive. Control panel housed in convenient
safety-lock drawer. Stereoscopic microscope and lamp
are mounted on a carrier arm of microtome with lateral
swing-out movement. Draft-free microtome cover pre-
vents air circulation from disturbing specimen while
sections are being cut.

NEW LEITZ ULTRA-MICROTOME after Fernandez Moran
cannot be matched for unvarying cutting accuracy

o Consistently uniform series of sections to meet the e Absolutely no motor vibration; backlash completely
most exacting requirements, as for example invery  eliminated.

high-power electron micrography. No other instru-
ment compares with the uniform accuracy of the

o Choice of two motor speeds. Automatic motor

Leitz Ultra-Microtome. ' switch permits slow cutting speed.
° {v"ully automatiq specimen feed assures uniformity ¢ Bots glass and diamond knives available. Diamond
in the preparation of specimens. knives available as follows : 45° to 46° for biological
® Extremely small advance feed achieved by the  material; 50° to 60° for bones, metals and hard
thermal expansion of a nickelsteel rod. materials.

Phase Ortholux Research Microscope with
built-in illuminating system for observa-

tions in transmitted and incident light %
offers a unique combination of versatility, <«
precision and simplicity of operation.

GET ALL THE FACTS...WRITE FOR LITERATURE
providing full information on all the important
new features and conveniences built into the
latest Leitz Ultra-Microtome,

Fill out and mail the coupon TODAY

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 18, N. V.,
Distributors of the worlid-famous products of
Ernst Leitz G.m.b.H., Wetzlar. Germany~Ernst Lont: Canada Ltd.
LEICA CAMERAS : LENSES - PROJECTORS . s ARS

Ultropak Illuminator when attached to
Leitz microscopes permits viewing of
- opaque materials, both dry and immersed,
giving exceptional clarity, brilliance and
- highest magnifications.

Gentlemen:

O Please send me complete information on the new
Leitz Ultra-Microtome.

O Kindly have Leitz representative phone for appoint-
;nent to demonstrate Ultra-Microtome at no obligation
0 me.

Name
Address
City. Zone, State
Telephone,

37961
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NUTRITIONAL BIOCHEMICALS CORP.
27070 Miles Avenue * Cleveland 28, Ohio

s

Send for our free June, 1961 Catalog
containing more than 2600 items. Fill
out coupon and mail today for your copy.

Organization

Address

NG




Baird-Atomic serves science in

|

fl 2w

”éllsr~'~' i i

\ demands fast, accurate chemical determinations of elements in metals in
order to maintain quality production. Emission spectroscopy, a well-proven, reliable technique for both quali-
tative and quantitative determinations of chemical composition, fulfills this demand. ' Since its founding
25 years ago, Baird-Atomic has spurred the development of new and improved analytical techniques and
new applications for emission spectroscopy. Baird-Atomic engineers and scientists have made important
contributions to the speed, accuracy and versatility achieved by modern spectrographic instrumentation.
I In the future as in the past, Baird-Atomic will continue to serve metallurgy by supplying the most up-
to-date spectrographic equipment available for both research and production control. © Engineers and
scientists: Investigate challenging opportunities with Baird-Atomic. Write Industrial Relations Director. All qualified

applicants will receive consideration for employment without regard to race, creed, color or national origin.

BAIRD - ATOM/C,/NC.
7 University Road - Cambridge 385 Mass.

ADVANCED OPTICS AND ELECTRONICS...SERVING SCIENCE




21 July 1961, Volume 134, Number 3473 SCIENCE

Bditorial  The System .. e 153
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cover Dislocations marked by etch plts in a deformed crystal of corundum (Al:O:). The
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New York 1960)]



PINPOINT

Autoclave

Never before has there been such a versatile laboratory autoclave as
Castle’s new Orthomatic!

With Orthomatic you can pinpoint the exact sterilizing temperature
best suited to any given process. Temperature settings between 100-
182°C. are made in seconds right on the sterilizer control panel.
Supplementary controls may be added for temperatures down to 71°C.

In addition, Orthomatic High-Speed Jet Heating will save your labora-
tory hours in the preparation of test glassware, allow successful proc-
essing of heat-sensitive media, and permit an automatic programming
of sterile cycles and a uniformity of repetitive test conditions which
cannot be duplicated.

Orthomatic sterilizers are available for every hospital department.
Write for full details.

LIGHTS AND STERILIZERS
WILMOT CASTLE CO., 8007 E. HENRIETTA RD., ROCHESTER 18, N. Y.

126

TEMPERATURE
CONTROL...with the

new Orthomatic Laboratory

Castle Engineered Ster-
ilization can help you
solve your sterilization
problems . . . utilizing .
the latest in dry heat,
steam and gas.
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 Left, spectrum of a 0.21 mm.

thickness sample of spectro-grade

cyclohexane demonstrates the
 importance of high resolution for
. routine quantitative analysis.

Right,the C-H stretching band

of methane illustrates the increased
research data obtainable with

high resolution spectroscopy.

Beckman IR... ‘
highest resolution for routine
quantitative analysis and
advanced theoretical studies.

High resolution of the Beckman
IR-7 does more than merely
separate closely spaced neighbor-
ing bands. Note, for instance,
how the apparent intensities of
the two cyclohexane bands
increase with higher resolution.
The relatively greater increase

in the intensity of the 903 cm-1
band at higher resolutions is

the result of its narrower half-
band width. These two commonly
analyzed samples demonstrate
the importance of high resolution
in both low and high frequency
regions and, for both gas

and liquid samples. Comparative
spectra were run with identical
samples; slit width and resolutions,
were varied as noted. 8 High
resolution is essential for all areas
of spectroscopy ; for studies of
molecular motion and structure,
for differentiating between
substances which exhibit similar
spectra, and also for providing
increased sensitivity and absolute
accuracy for quantitative analysis,
A further long-run advantage

of high resolution is the increased
potential for transferring data
from one instrument to another.
For more information about high
resolution spectrophotometers,
including indene spectra, write
for Data File 38-29-02

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

Fullerton, California

-

A ———————

. Beckman’ INSTRUMENTS, INC.

L3200




GET YOUR ADVANCE COPY

of the General Program of the
AAAS Denver Meeting
by first class mail — early in December

The General Program of the 128th Meeting of the AAAS in Denver, 26-31 December
1961, will be available to you, at cost, within the first week in December—whether you can attend
the Meeting or not.

Program Content

1. The two-session AAAS General Sessions, “Moving Beta Beta Beta Biological Society, Biometric Society
Frontiers of Science,” Part I—Speakers: Howard A. (WNAR), National Association of Biology Teachers,
Meyerhoff and Arthur R. von Hippel; Harrison Brown, Scientific Research Society of America, Society for Gen-
presiding. Part II—Speakers: Halton C. Arp and E. W. eral Systems Research, Society of Protozoologists, Society
Fager; Harrison Brown, presiding. of Systematic Zoology, and the Society of the Sigma Xi.

2. The 29th John Wesley Powell Memorial Lecture. 7. The multi-sessioned special programs of the American
Speaker: Glenn T. Seaborg; Paul M. Gross, presiding. Association of Clinical Chemists, American Astronauti-

cal Society, American Meteorological Society, American
Physiological Society, American Psychiatric Association,
Association of American Geographers, Ecological So-
ciety of America, National Science Teachers Associa-
tion, National Speleological Society—and still others, a
total of some 70 to 80 participating organizations.

3. On “AAAS Day,” the four broad, interdisciplinary
symposia—Physics of the Upper Atmosphere; Geochemi-
cal Evolution—The First Five Billion Years; Existing
Levels of Radioactivity in Man and His Environment;
and Water and Climate—arranged by AAAS Sections

jointly. .

) Y ) . . ] 8. The sessions of the Academy Conference, the Confer-
4. The Special Sessions: AAAS Presidential Address and ence on Scientific Communication, and the Conference

Reception; Joint Address of Sigma Xi and Phi Beta on Scientific Manpower.

Kappa by Harrison Brown; the Tau Beta Pi Address;
National Geographic Society Illustrated Lecture; and
the second George Sarton Memorial Lecture.

9. The sessions of the AAAS Cooperative Committee on
the Teaching of Science and Mathematics, of the AAAS
Committee on Science in the Promotion of Human

5. The programs of all 18 AAAS Sections (specialized Welfare, and of the Committee on Public Understand-
symposia and contributed papers). ing of Science.

- . : . 10. Titles of the latest foreign and domestic scientific films

6. The programs of the national meetings of the Ameri- : . N -
can Astronomical Society, American Society of Crimi- to be shown in the AAAS Science Theatre.
nology, American Nature Study Society, American 11. Exhibitors in the 1961 Annual Exposition of Science
Society of Naturalists, American Society of Zoologists, and Industry and descriptions of their exhibits.

; Advance Registration
Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival; (2)

You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to
attend; (8) Your name is posted in the Visible Directory as the Meeting opens.

The following coupon may be used both by advance registrants and by those who wish only
the advance copy of the General Program.

la. 0 Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and
all privileges of the Meeting (50¢ is for first-class postage and handling) .
1b. 7 Enclosed is $2.50 for only the General Program. (It is understood that, if T should attend the Meeting later, the
Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.)
(check la or 1b)
2. FULL NAME (Dr., MiSs, €LC.) ... ... .ttt ittt ettt e
(Please print or typewrite) (Last) (First) (Initial)

3. ACADEMIC, PROFESSIONAL, OR
BUSINESS CONNECTION o et et e e et et

4. OFFICE OR HOME AD D R ESS . . e e e et et e e
(For receipt of General Program)

cIry ............................ ZONE .. .. .. STATE ...
5. FIELD OF IN T ERES T . e e e

6. CONVENTION ADDRESS . . . e e

(May be added later, after ‘arrival)
Please mail this coupon and your check or money order for the total amount to the
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW, Washington 5, D.C.
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APPLICATION FOR HOTEL RESERVATIONS
128ch AAAS MEETING
Denver, 26-31 December 1961

The hotels for the AAAS Denver meeting have established special, low rates and have reserved appropri-
ately large blocks of rooms for this meeting. Thus everyone making room reservations for the AAAS meeting is
assured substantial savings.

The list of hotels and the reservation coupons below are for your convenience in making your hotel reser-
vation in Denver. Please send your application, not to any hotel directly, but to the AAAS Housing Bureau
in Denver and thereby avoid delay and confusion. The experienced Housing Bureau will make assignments
promptly; a confirmation will be sent you in two weeks or less.

If requested, the hotels will add a comfortable rollaway bed to any room, at $3.00 per night. Mail your
application now to secure your first choice of desired accommodations. All requests for reservations must give
a definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and section, see page 197, Science, 21 July. The Hilton is the
AAAS headquarters hotel.

Rates for Rooms with Bath*
Single Double Double Twin Beds Twin Beds Studio

Hotel for one for two for one for one for two  Twins Suites
Hilton $8.50 $10.00 $14.00 $14.00 $15.00 $27.00 to $55.50
Brown Palace 8.00 9.00 15.00 $10.00 15.00 24.00 to 65.00
Cosmopolitan 8.50 9.00 13.00 10.00 14.00 25.00 to 60.00
Shirley Savoy 7.50 10.00 9.00 12.00 25.00 to 40.00

* All rooms are subject to a 29, Colorado State sales tax.

AAAS Housing Burcau
225 West Colfax Avenue Date of Application ... .. ... ... ... ... ... .. .. ... ......
Denver 2, Colorado

Please reserve the following accommodations for the 128th Mecting of the AAAS in Denver, 26-31 December 1961:

TYPE OF ACCOMMODATION DESIRED

Single Room ........... Double-Bedded Room .......... Twin-Bedded Room ........... Studio Twins ..........
Suite ... ... ... ... Desired Rate. . .................... Maximum Rate . ... .. . e
Number in party ... ........... ... Sharing this room will be: ... .. ... ... ... ... ... ..

(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

First Choice Hotel ...................... Second Choice Hotel ... ................. .. Third Choice Hotel ....................
DATE OF ARRIVAL . ........ ..o, . .. DEPARTURE DATE ... ittt iieiniennnn
(These must be indicated-—add approximate hour, A.M. or p.M.)

N A M E e e e e e it e e,

(Individual requesting reservation) (Please print or type)
A D D R E S S L e e e e
(Street) (City and Zone) (State)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.

21 JULY 1961 129



pros 1

X
TOBACCO EDUCATION LUMBER BREWING & DISTILLING COMPRESSED GASES PAINT
o

STEEL RUBBER PLASTICS

MEDICINE CRIME DETECTION

G R L R R e e
M3 4785543 i B8

PHAKMACEUTICAL oI

IMDIATION

For Research and Development in all Industries

MODEL 500 " . GAS CHROMATOGRAPH
HIGH TEMPERATURE

The technique of linear programmed temperature gas chromatography combined with high temperature operation makes possible these
previously difficult analyses: (1) wide boiling mixtures; (2) gases (Hz, O, N2, CO, CO2 and light hydrocarbons); (3) trace quantities of high
boiling residues in low boiling solvents; (4) correlation of retention times with analytical distillation data; and (5) temperature sensitive
materials.

Two such analyses are shown below. Note that with programming, both separations required only one column. Without programming,
the methyl ester separation would have required a fixed high column temperature with a loss in resolution of the lower boiling components.
In the separation of gases at a constant column temperature, ethane, carbon dioxide and ethylene would not have eluted, To chromatograph
this mixture at constant temperature, two columns and two ples are y.

With a Model 500, column scoutmg is easily performed because columns can be changed and baselines re-established in ten minutes.
Heating from room temperature to 300°C takes about 10-15 minutes (27 minutes to 500°C) and cooling back to room temperature takes
about the same time. Model 500 has separate and independent temperature controls, each to 500°C, for column, detector, and injection
port. In addition, eighteen linear heating rates from 0.29 to 42°C/min. provide a wide selection for optimum column conditions.

CONDITIONS: CONDITIONS:

COLUMN TYPE: 2 FT. SILICONE GUM RUBBER COLUMN TYPE: 4 FT. MOLECULAR SIEVE 5A
COLUMN TEMP. PROGRAMMED A‘l’ 5.6°C/MIN. FIOM 7$°C to 400°C. COLUMN TEMP. PROGIAMMED AT 4.0°C/MIN. FROM 35°C TO 247°C.

This is a typical prog ating By p ture, Hz, N2, O2, CO, COz, ethane, and ethyl-
separation of methyl esters with wudoly differing boilmg points. Observe Qho ene all scpowu on a smglc ¢olumn in one run. Using the some ¢olumn,
sharp peaks, shaped nearly alike. ] i works equally well for the separation
of nitrous and nitric oxnde in the | presence of these gases.

Similar analytical advantages with Model 500 apply to the other industries illustrated above.
Write for our bulletins on Model 500. These describe in detail all the specialized analyses.

U FaM _J)F & M SCIENTIFIC CORPORATION, Starr Rd. & Route 234, Avandale, Pa., CO. 8-2281
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the finest quantitative filter paper you have ever used
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From the oldest and most trusted name in the filter paper
field comes now a new product — E-D Quantitative Filter
Paper. Putting it as convincingly as we know how, it is
the finest quantitative paper you have ever used. We
shall be happy to prove it to you, if you'll let us. Just use
the coupon to send for free samples ... and test it to
your heart’s content.

Rigid quality control techniques assure that the ash
content of a single circle will be less than 75% of that
specified by Federal and ASTM specifications at a
probability of P=89. The chance that a single circle
will have an ash content exceeding the above speci-
fications are approximately one in a million.

21 JULY 1961

D Please send me free samples of the three new E-D Quantitative
Filter Papers (#60, #70 and #80).

NAME

COMPANY

ADDRESS

CiTY ZONE STATE

THE EATON-DIKEMAN COMPANY

MOUNT HOLLY SPRINGS, PENNSYLVANIA
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H ITAC HI Electron Microscopes

featuring
the new HU-11

Hitachi, Ltd. of Japan, in advance of world-
wide competition, announces the successful pro-
duction of the HU-11, the latest in electron
microscopes.

The new HU-11 is an enlarged, high effici-
ency electron microscope, guaranteed 8-10
Angstrom Unit resolution, capable of probing
the very basic structure of matter. This is pos-
sible in the HU-11 because it is equipped with
a chromatic aberration compensating lens sys-
tem, a development uniquely Hitachi.

Other improvements include an enlarged spe-
cimen chamber facilitating handling of acces-
sories, an exhaust system trap reducing contami-
nation to a minimum (therefore eliminating the
need to disassemble the column), increased ex-
posure area of photography permitting record-
ing of high resolution diffraction rays.

...and presenting the HS-6

Hitachi’s outstanding HS-6, the permanent
magnet electron microscope, is equipped with
four lenses (condenser, objective, intermediary,
projection) with a resolving power reaching 25
A.U. upwards and ensures an electron optical
magnification continuously changeable from
2,000x to 20,000x.

The HS-6 is proving itself doubly invaluable
photographically as an electron diffraction
camera using an additional specimen stage and
as the so-called ‘*selected area” diffraction
camera. (Camera chamber is loaded with 18
cassettes permitting 36 successive exposures.)

Simplicity of operation, mechanics and cir-
cuitry make the HS-6 the ideal instrument
for researchers in the most sensitive medical
and biological fields.

[ ] [
M,m. For more detailed information get in touch with
ERB & GRAY SCIENTIFIC, INC.

T J J 854 S. Figueroa St., 5927 Riverdale Ave.,
Cable Address: "HITACHY"” TOKYO Los Angeles 17, Calif. New York 71, N.Y.
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RAYTHEON LASER includes a
Linde ruby rod* and a xenon flash
tube with trigger output circuit.
Complete equipment (right) com-
prises head, power supply, cables
and remote control switch.

*Product of Linde Company, Division of Union Carbide Corporation

Raytheon ruby laser now available
for laboratory investigations

Complete équipment as shown is ready for use and
priced at $5,850.

k) .
Raythe(_)n s low-cost pulsed {uby las_er complete with power RAVPHEIDE LASER. BirTRit ieer
supply is stocked for immediate delivery. mences approximately 400 micro-
This new laboratory set-up is similar to the one recently ex- :%%ongs;tasftefx;;lazmﬁgf '%cta?i%%ergg
hibited at technical sessions and described in national scien- Relative measured by photomultiplier tube.
tific journals. The $5,850 price is possible because of an Intensity

improved Raytheon optical design that permits laser action
to be obtained with approximately one-tenth the flash tube
energy previously required.

The laser head is constructed for convenient interchange- gt,::'pc’f
ability of ruby rods and replacement of flash tube. The heavy-
duty power supply is designed to permit precise adjustment
of flash tube firing voltage for investigation of laser action at
various power levels. 1 | | | I I 1
For complete technical proposal LTP-100, write to Special 0 400 800 1200
Microwave Devices Operation, Raytheon Company, Waltham e
Industrial Park, Waltham 54, Massachusetts.

RAYTHEON COMPANY

SPECIAL MICROWAVE DEVICES OPERATION



Avutomatic
Control

Condensing coils and product are in the same
vacuum chamber in the unique Sublimator design. Re-
sult — important savings in original equipment and
operating costs PLUS increased drying efficiency.

Sublimators are fully mobile instruments, with the
complete equipment housed in an unusually compact
cabinet. To operate, simply connect the single electric
cord to a suitable outlet — no plumbing connections are
required.

Products are frozen on the automatically refriger-
ated shelves, and are then freeze-dried under the
influence of the high vacuum obtained and controlled
heat input to the shelves. Reverse cycle refrigeration
provides ultra-rapid defrosting of the condensing coils
at the conclusion of a dehydration.

Sterility is maintained by the automatic tray cover lift which raises the covers off each tray
during freeze-drying and covers each tray before air is re-admitted to the vacuum chamber. Subli-

mators are equipped with internal stoppering plates for those applications which require sealing 15
vials under the original vacuum.

Sublimators are available in three capacities — the 15, 40, and 100, ranging from 4.5 @
square feet to more than 30 square feet of total shelf area. Accessory equipment, including tem- ®
perature and vacuum recorders, is conveniently built into the side of the cabinet. :
g Write for full details on the modern, ECONOMICAL, Sublimator freeze-drying method.

n Industries, Inc. Gardiner, New York
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COLEMAN

This superbly versatile instrument is instantly
adaptable to:

Spectrochemistry

Fluorimetry

Nephelometry

and a wide range of Macro

and Micro Technics
In each method the Universal’s precision and
sensitivity will satisfy the most exacting an-

COLEMAN

21 JULY 1961

INSTRUMENTS,

INC.,

alyst. It is ideal for labs requiring a variety of
analytical technics or where personnel and
space is limited.

From sample handling to readout, the Univer-
sal is unmatched for speed, reliability and
convenience. It has so many features and
hosts of accessories that it takes 8 pages to
describe. Investigate this time and money
saver. Ask for Bulletin SB 241

MAYWOOD, ILLINOIS

The Coleman UNIVERSAL Spectrophotometer can do
more work at lower cost than any similar instrument.
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The Vanguard
Model 1000 VOLUMATIC

.

Fraction Collector

The Vanguard VOLUMATIC is a completely transis-
torized self-contained unit employing an advanced
technique for volumetric collection of chromatographic
separations. Hold-up and mixing in volumetrically
controlled separations are virtually eliminated when
fractionation is performed with the Vanguard VOL-
UMATIC. Using a unique principle of repetitive cuts
for a single separation, in conjunction with a photo-
electric sensing device, the VOLUMATIC will collect
from one to ten times the siphon volume in each test
tube. The operator merely dials the number of times
he wishes the siphon to fill and discharge before ad-
vancing to the next test tube. Employing this technique
for collection of 5 X siphon volume for example, only
the hold-up present from the last one-fifth of the first
fraction is mixed with the first one-fifth of the second
fraction, an 80% reduction in mixing.

Transistorization of all components assures absolute
reliability of operation and allows continuous cold-
room operation without modification.

The cast aluminum instrument cabinet affords the

P.O. Box 244
La Grange, lllinois
FlLeetwood 4-5656

136

strength and rigidity needed for large columns and
ancillary equipment, yet the entire unit weighs less
than 50 Ibs. Positive indexing of the stainless steel dis-
pensing head to succeeding inner rows is achieved
through mechanical gating which assures continued
reliability. Compact size (25 in. wide x 30 in. long x
6 in. high) promotes maximum utilization of valu-
able laboratory and cold-room space. Heavy gauge,
large capacity aluminum turntable (245 samples in
13mm. or 15mm. size) is supplied with handle and
base-mounted rubber feet for easy removal and use
as test tube tray.

Interchangeable turntables for 13mm., 15mm. and
18mm. test tubes are offered as standard accessories.
To meet varying requirements a complete selection of
siphons is also available. To increase the versatility of
the Vanguard VOLUMATIC, transistorized time and
drop counting plug-in units are also available.

Complete unit including siphon and turntable of
choice with 4 ft. column support rod priced at $695.00,
F.O.B. LaGrange, Illinois.

INSTRUMENT COMPANY
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PERFORMANCE...
PLUS ECONOMY !

THE JKM CONSTANT RATE SYRINGE DRIVE

Originally developed for injecting samples into the Stubbings
Electrophoresis Apparatus*, the syringe drive is now offered
as a separate unit because of its wide area of application—
wherever a long term, constant rate sample delivery is
required.

The unit is characterized by extreme flexibility of operation.
Drive rates may be changed by substituting different sets
of gears. Liquid feed rates can be varied by changing the
drive rate or syringe size. A length of flexible teflon tubing
is supplied to connect the syringe to the reaction vessel.

PRICE oo vi o0 $200.00

* Patent Pending

JKM INSTRUMENT COMPANY incorroraren
OLD PHILADELPHIA PIKE DURHAM, PENNSYLVANIA
21 JULY 1961 137



Please forget
what

anyone has
told you
before

about
student
microscopes!

New
New
a student
microscope
for under $75

Precision...AND features never before
made available in a microscope under
$100... The new Model SS series incor-
porates focusing by stage movement,
easily accessible coarse and fine adjust-
ment controls, mirror or illuminator
models...and all features outlined on
this page. Sounds unbelievable? Order
a sample today—compare!

There are ELGEET-OLYMPUS MICROSCOPES in a
range from this new SS series up to the
famed Elgeet “New Slant” models priced to
approx. $175.00. Write for literature ES-660.

Eb«f SCIENTIFIC INSTRUMENT DIVISION, 838 Smith Street, Rochester, N. Y.
138

EYEPIECE—hard-coated 10x

Huygenian; may be locked in if desired.

STAGE—Focusing by stage movement
—eyepiece never moves—
Extra-large (90x120mm). Stainless
steel clips.
OBJECTIVES—Hard-coated, parfocal
and achromatic.

§S-2—10X and 40X; SS-3—4X,

10X and 40X..

STAND—Full-size, balanced,
Permitting a 90° arm movement.
FOCUS CONTROLS—Large, easily
maneuverable COARSE and FINE
adjustment knobs.

ILLUMINATION CONTROL—Revolving
aperture disc with positive click stops.
LIGHT SOURCE—Plano-concave mirror.
15w, LSK illuminator available.
CONDENSER—Built-in N.A. 0.65.
FINISH—Durable, handsome, pearl gray,
baked enamel with chrome-plated parts.
CARRY CASE—Fitted hardwood case
with lock and key.
PRICES—SS-2—$69.95; lot of 5—$62.95
$S-2 (with illuminator)—$76.45;

lot of 5—$68.80

58-3—$79.50; lot of 5—$71.55

§S-3 (with illuminator) $86.00;

lot of 5—$77.40.
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The SARGENT Model XV

This new Sargent POLAROGRAPH gives
you a large 250 mm (10 inches) chart and the
highest accuracy and current sensitivity at the
lowest price of any pen writing polarographic
instrument on the market.

It offers you optimum specifications based on
over twenty years of leadership in design, manu-
facture and service in this specialized field of
analysis.

The polarographic method is capable of repro-
ducibility to 1/10%, and analytical accuracy to
15 %. To make use of this facility, the instru-
ment must be accurate to 1/109, and chart
space must be provided for recording large
steps to achieve measuring precision. We strongly
advise against the purchase of any polarographic
instrument using miniature (5 inch) charts and
low gain balancing systems in the 19, order of
precision.

This Model XV is adaptable to 10°® M deter-
minations with the S-29315 Micro Range
Extender.

®Registered Trade Mark (Pat. No. 2,931,964)

Current Ranges:
Polarizing Ranges,
volts:
Balancing Speed:
Bridge Drive:

Chart Scale:

Current Accuracy:
Voltage Accuracy:
Chart Drive:

Writing Plate:
Standardization:

Damping:
Pen:
Suppression:

Potentiometric Range:

Finish:

Dimensions:
Net Weight:

RECORDING POLAROGRAPH ®

offers you—

® FULL 10 INCH
CHART

® 1/10% ACCURACY
OF
MEASUREMENT

® TEN STANDARDIZED
POLARIZING RANGES

19, from .003 to 1.0 MA /mm.

Oto —1; —1to —2; —2to —3; —3to —4; +.5t0 —5;
Oto —2; —2to —4, +1to —1;0 to —3; +1.5 to — 1.5,
standard, 10 seconds; 1 second or 4 seconds optional.
synchronous, continuous repeating, reversible; rotation
time, 10 minutes.

current axis, 250 mm; voltage axis, 10 inches equals one
bridge revolution.

1/109%,

Y%

synchronous, 1 inch per minute standard; other speeds
optional.

10%4 x 1214 inches; angle of slope, 30°.

manual against internal cadmium sulfate standard cell
for both current and voltage.

RC, four stage.

ball point; Leroy type optional.

zero displacement control, mercury cell powered, 6 times
chart width, upscale or downscale.

2.5 millivolts, usable as general potentiometric recorder.
case, enameled steel; panels, anodized aluminum; writing
plate, polished stainless steel; knobs and dials, chromium
plated and buffed. :

23 x 17 x 10.

65 pounds.

Catalog number $-29310 with accessories and supplies. . . .$1585.00

For complete information write for Sargent Bulletin P

SA' ‘ G E N l SCIENTIFIC LABORATORY INSTRUMENTS ® APPARATUS e SUPPLIES o CHEMICALS

E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH.+ DALLAS 35, TEXAS « BIRMINGHAM 4,ALA.« SPRINGFIELD, N.J,
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NEW
TORSION DIAL BALANGES

with

Torsion’s new line of weight-loading dial balances retains all the proved
advantages of the unique Torsion principle which eliminates knife edges
and guarantees long-lasting accuracy.

Since Torsion introduced the “fine weighing” dial over a year ago, users
have reported substantial savings in weighing time. Now Torsion has
added a “weight-loading” dial which enables the user to “dial in”
additional weights as described in the specifications for each new balance,

Both dials can be used without arresting the balance.

By using two dials, one for weight loading and one for fine weighing,
Torsion has cut weighing time even more.

With Torsion’s new two-dial feature, the time-consuming handling

of small, loose weights has been eliminated. In addition to faster weighing,
Torsion’s new dial balances with weight loaders minimize the possibility
of weights becoming inaccurate from rough handling.

Ask your laboratory supply salesman for a demonstration

or write for complete specifications.

7% Torsion Balance Coryfizrny

Main Office and Factory: Clifton, New Jersey
Sales Offices: Chi., Ill., San Mateo, Cal.

A TORSION MODEL DWL-3

Capacity: 200 grams
Weight-loading Dial: up to 9
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.02 gram graduations
(Readability: .005 g)

TORSION DWL-5

Capacity: 500 grams
Weight-loading Dial: up to 90
grams by 10 gram increments

Fine Weighing Dial: 10 grams by
.1 gram graduations

(Readability: .02 g)

TORSION DWL-2

Capacity: 120 grams
Weight-loading Dial: up to 9
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.01 gram graduations
(Readability: .002 g)

TORSION DWL2-1

Specifications are same as the DWL-2
except that this model has scoop

for seeds or other bulky material.



Baird-Atomic introduces a new

AUTOMATIC SAMPLE CHANGING SYSTEM

This simplified system incorporates the
latest techniques and instrumentation for
automatic detection, timing, counting and
data presentation. It accommodates up to
35 samples, processes and records results
including sample number, time, count
and, on request, count rate. The overriding
time and count functions are performed
by the new B/A Model 135 Scaler-Timer.

Heart of the new B/A System is the
Model 755 sample changer that assures
positive, jam-proof operation because of
its simple casted construction. It is speci-
fically designed for geiger or proportional
counting but its flexible detector mount-

ing permits the use of scintillation probes
for gamma counting.

For complete details, call or write your
nearest B/A representative today.

Sales and service offices in: Cambridge,
New York, Philadelphia, San Francisco,
Cleveland, Washington, D.C., Atlanta,
Dallas, Chicago, Los Angeles, Pittsburgh,
Detroit, Ottawa, Canada.

Engineers and scientists: Investigate the
challenging opportunities with B/A. Write
Industrial Relations Director. All qualified
applicants will receive consideration for em-
ployment without regard to race, creed, color

or national origin.

BAIRD - ATOM/C,/NC.

W = ]
P |

ADVANCED OPTICS AND

ELECTRONICS

23 Uneversity Road - Camobridge 38 Mass.

SERVING SCIENCE
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1. Graduated PYREX beaker — 2. ACCU-RED cylinder—Gradu- 3. Replaceable tubulation— 4. Bigger funnels — Now you

Now you can measure volumes
quickly and with reasonable ac-
curacy in a multi-use beaker.
Graduations are white enamel.
Cost is only a few pennies more
than for ungraduated beaker.
250, 400, 600, 800, 1000 ml.

ations will never fade or wear off
this PYREX cylinder. ACCU-RED
process fuses them right into the
glass, as in our ACCU-RED pipets
and burets. Bead and hex bot-
tom help prevent breakage. 10,
25, 50, 100, 250 ml. No. 3050.

You don’t have to throw out
this PYREX filter flask if the tu-
bulation breaks. Tubulation and
neoprene grommet both are eas-
ily, inexpensively replaced. 250,
500, 1000 ml. No. 5341.

can match the PYRex filling fun-
nel diameter to the job. New
inside diameters are 75, 100, 125,
and 150 mm.—added to the 65
mm. size in LG-2. No. 6220.

No. 1002,

FIVE NEW LABWARE TOOLS
FROM CORNING

These five products are the latest results
of our continuing effort to help you do a
job better, do it more quickly, and save
money.

Four of them give you the time-proved
chemical-thermal-mechanical balance of
PyYRex® brand No. 7740 glass. You can
work confidently, relying on its combina-
tion of properties.

The fifth has a Vycor® brand glass
jacket to provide the extreme resistance
to thermal shock and the chemical dura-
bility an immersion heater requires. You
can use it for fast heating of most acids
and other liquids.

For more information on any or all of
these items, write for Supplement No. 3
to Catalog LG-2. Or call your laboratory

5. VYCOR immersion heater—
You can swizzle heat into a
solution quickly with this radi-
ant heater. Cord-end portion is
unheated so you can hold it or
rest it against the container.
Cord and plug included. 250,
500. 1000 watts—all operate on
120 volts. No. 16790.

supply representative. When ordering,
combine your PYREX labware needs for
quantity discounts as high as 23.5%.

CORNING MEANS RESEARCH IN GLASS

CORNING GLASS WORKS
7507 Crystal Street, Corning, N.Y.

Please send me Supplement No. 3 to
Catalog LG-2.

Name.

Title

Company

Address

L L —

[——————
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PYREX- laboratory ware... the tested tool of modern research

21 JULY 1961

145



X-RAY DIFFRACTION AND SPECTROSCOPY

AUTOMATIC
PRINTER

another time-saving
device from RCA

This new RCA Printer automatically records
events, counts, and time, thus freeing the researcher
for other duties while this information is being ac-
cumulated. It also provides an accurate and con-
venient means of checking the stability of the
counting, timing and recording circuits—a valuable

advantage for spectroscopists in quantitative work

and for diffractionists in line profile studies. The
unit can be used with scintillation, proportional and
Geiger-Mueller counter tubes in conjunction with
the RCA Electronic Circuit Panel.

The Printer is the latest addition to the wide range
of attachments and accessories available for RCA
X-Ray Diffraction and Spectroscopy apparatus
which contribute to its outstanding flexibility.

146

Recording
No. of Time in
Events Counts Minutes

E o

4
@
%

4559 10000 0.100
4560 10000 0.10 0
4561 10000 0.4100
4562 10000 0.100
4563 10000 0.100
4564 10000 0.100 SEPARATE
4565 10000 0.100 RECORDING
4566 10000 0.100
4567 10000 0.10 0
4568 10000 0.100
4569 10000 0.10 0
4570 10000 0.100

CUMULATIVE
RECORDING
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Others include an X-Ray Vacuum Spectrom-
eter for analysis of both light and heavy elements,
a versatile horizontal goniometer which, with RCA
accessories, performs six functions, and a Table
Model Generator, available complete with cam-
eras, for as little as $4000.

Installation supervision and contract service are
available through the RCA Service Company.

Leasing Plan

RCA X-ray diffraction and spectroscopy equip-
ment, as well as electron microscopes, can be leased
directly from RCA, with no down payment, low
monthly rates and a favorable option to buy.

For details on RCA’s complete line of X-Ray Diffrac-
tion and Spectroscopy apparatus or Electron Micro-
scopes, write to RCA, Dept. XC-362, Bldg. 15-1,
Camden, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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“Porter-Blum”
ULTRA-MICROTOME'

4Patented

ALSO CUTS COSTS!

The “Porter-Blum” is the inexpensive precision
instrument for electron- and light-microscope
preparations. This ultra-microtome, known as
““the standard in its field,” will cut serial sections,
or alternate thin and thick sections, of the highest
uniformity and at the lowest possible cost. Its
purchase price is below what you would expect to
pay for an instrument of this quality, and its re-
nowned trouble-free operation keeps maintenance
costs to a minimum even under constant use.

The “Porter-Blum” will section a wide range of
difficult materials such as bone, teeth, soft met-
als, plastics, fibers, hard rubber, etc., as well as
all types of biological and plant tissues. Finger-
tip control permits “dialing” required thicknesses
from 1/2 to 1/40 micron. The unique “by-pass”
feature enables the operator to cut sections thick
er than 1/2 micron when desired. Before you pur-
chase any ultra-microtome, investigate the quality
and economy available with the “Porter-Blum.’”

Please ask us for Bulletin SC-7MT

Mvan Sorvall, Inc.

Norwalk, Connecticut
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Visicorder and
record shown
approx. %
actual size.

Record speed
" changed
during
recording.

“MASTER CLOCK”

for the missile range uses 15
Honeywell Visicorder oscillographs

The Timing Operations Center designed and built by
Epsco-West for the Navy’s Pacific Missile Range is now
in use at Point Mugu, California. It makes use of 15
Honeywell Visicorders to read out (as shown on the un-
retouched record at left) the modulated timing codes dis-
tributed as balanced outputs to the Center’s ‘‘customers.”

The solid-state Epsco-West TOC generates up to 11 sep-
arate timing signals, one or all of which may be delivered
to any of 36 users.

The 906B Visicorder also performs a supplementary func-
tion as a monitor on the timing and test-patch panel, and
as permanent ‘‘record-keeper’ for the built-in indicators
and test oscilloscopes. Visicorders were selected for their
jobs with the TOC because of their versatility, reliability,
low cost, and compact size ((10”x 10" x 15}5"; weight,
37 1bs.).

Pioneer and acknowledged standard in the field of high
frequency direct-recording oscillography, the Visicorder is
available in several models, from 6 to 36 channels, DC to
5000 cps response, up to 50,000 /sec writing speed. Honey-
well engineering is at your service through 120 field offices
for help in applying one Visicorder or a full system to your
data acquisition program; or a quantity of Visicorders for
OEM application in your products.

Call your local Honeywell office now or write today for Cata-
logs HC906B, 1012, 1108, and 1406 to Minneapolis-
Honeywell, Heiland Division, 5200 East Evans Avenue,
Denver 22, Colorado. Our telephone is SKyline 6-3681, Area
Code 303.

Honeywell
. ':F;At w Coitnl,

SINCE 1885



NIKON model 6
OPTICAL
COMPARATOR

for fast, accurate evaluation of
ultracentrifuge photo plates

A major pharmaceutical manufacturer recently investigated the use
of a Nikon 6 Optical Comparator for measuring and analyzing
ultracentrifuge photo plates. The performance was so impressive,
the unit was immediately purchased and added to the company’s
instrumentation facilities. The news travelled.

Within less than a month, a Nikon 6 Comparator was acquired by
a large hospital, and shortly thereafter, by several other hospitals
and by a food research laboratory. The Comparator, in each
instance, demonstrated a marked superiority over equipment pre-
viously used—greater speed and convenience, and greater accuracy.

The Nikon 6 Optical Comparator is essentially a macro projector
with a magnification range from 10x to 100x—extendable to 500x.
Any object, thing, substance, specimen, photo plate or slide placed
upon the stage, appears on its 12” screen as a sharp, bright, magni-

special Nikon holder
for ultracentrifuge plates

150

fied image, which can be observed by many people simultaneously
—studied, evaluated and precisely measured. And all of this can
be done comfortably in a normally lit room. The Model 6 Com-
parator is provided with surface as well as sub-stage illumination.

New laboratory applications for the Nikon 6 Comparator are
being constantly reported. In addition to the analysis of ultracen-
trifuge data, its use has been extended to many phases of chroma-
tography, evaluating fringe patterns and reading electrophoresis
photo plates and cells.

You may have an inspection or measurement problem which lends
itself to the unique capabilities of the Nikon 6 Optical Comparator.
Why not tell us about it. Write to Dept. S-7.
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PRECISION

SCIENTIFIC CO.

MAY 1960

New
Heated
Vacuum
Dessicator

A versatile lab utility—dries faster, main-
tains samples at desired temperatures,
evaporates solvent traces- rapidly, does
double duty as a vacuum oven—get Bul-
letin 608 for complete details.:

DECEMBER 1960
New Therm-0-Plate

Do you want to Heat? —Stir?—Shake?
Need up to 800°F? Then depend on
Therm-0-Plate line. Four types—eleven
sizes—standard models, stirring, heating,
shaking, heating and explosion proof
models. Get full details— send for Bulle-
tin 609.

MARCH 1961

‘Constant Temperature
Controlled Agitation

Shaker Baths

Complete new line—for Microbiological,
Biochemical and Physio-Chemical studies.
Variable speed control. Adjustable stroke
length. Guaranteed temperature uniform-
ity +£0.5°C. or better. Three sizes to meet
all requirements. Write for Bulletin 614,

BIG JACK
and

LITTLE JACK

STURDY, DEPENDABLE
LABORATORY JACKS

Big Jack raises or lowers heavy flasks, hot
plates, baths, etc. up to 100 pounds—3
to 12 inches.

Little Jack, a smaller model of Big Jack
designed to work with small objects—lifts
or lowers up to 10 pounds—1%" to 5”.
Ideal for micro work. Write for Bulletin611.

JANUARY 1961

Umque Pump Exchange
Program for

Precision
Vacuum Pumps

Service it yourself. Here are
two single plans to reduce your
vacuum pump problems. Inter-
changeable parts or rebuilt
pumps always available from
stock. Write for Bulletin 616.

Wet
Test
Meters

Designed to afford increased pressure
range . . . from 0.3 inches water pressure
to 15 PSI. Self serviced by easy removal
of the back cover. Housing is of heavy
cast aluminum with epoxy coated interior.
Construction throughout assures longer
life. Write for Bulletin No. 612.

FEBRUARY 1961

Micro
Serological

Bath @l

A truly versatile small bath—for micro
work and exacting tests —occupies only
Y4 square foot—has range up to 100°C—
uniformity +0.2°C or better. Weighs only
5 Ibs. Has new universal rack for simul-
taneous use of various sizes and shapes
of tubes, flasks and beakers —has micro
tube rack for 6 to 12 mm. tubes. Write
for Bulletin 613.

MORE COMING IN THE MONTHS AHEAD

NOW...CHRONOFRAC

A New...Fully Guaranteed...
Professional Quality. ..
GAS CHROMATOGRAPH

ONLY $250

A speedy reliable solution
to routine gas and volatile
liquid analysis problems. .
Quickly pays for itself in
savmgs in time and materi-.

. Inexpensively makes
gas chromatography avail-
able to everyone,

Ideal for quality control of any raw ma.
terial or finished product with boiling
point to 105°C. (and many up to 120°C.)
...Safeguards the quality of the product
you sell...the products you buy. Simply
installed and operated.

Since 1920 Precision Scientific Company
has directed its efforts toward producing
new instruments in keeping with the latest
advancements in scientific technology.

PRECISION PS}I
SCIENTIFIC CO.

3735 WEST CORTLAND STREET
CHICAGO 47, ILLINOIS

LOCAL OFFICES IN:
CHICAGO + CLEVELAND
HOUSTON < NEW YORK

PHILADELPHIA +« SAN FRANCISCO




When we speak of balances for accurate
weighing we are satisfied only with
instruments having the highest precision
and engineered to maintain this precision
forever under constant hard use.

While it is true that such an ideal is not
entirely attainable, people who use Mettler
balances tell us we come amazingly

close. Even so, we constantly strive for

still more precise readings.

If you are hard to please in this respect,
let’s get together and work on
your weighing problems,

There are now more than fifty balance models
in the Mettler line. They cover all the needs
of the modern laboratory. Capacity ranges
from 8000 grams to two milligrams, and
precision from one milligram to a fraction of
one microgram. In addition to the now
famous Mettler “B” and “H” balances, the
“M5” micro and new “UM7” ultra micro

are designed to fill the needs of those
requiring highest accuracy in micro ranges.

We would like to demonstrate the best
instrument for your application in your
laboratory or plant. If you wish to evaluate
the balance at your leisure, arrangements
can be made to leave certain models on
trial. Write today concerning your
| == | requirements and arrange a demonstration
at your convenience.

METTLER INSTRUMENT CORPORATION

P. 0. BOX 100, PRINCETON, NEW JERSEY

SCIENCE, VOL. 134
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Easiest way of all
to make Colony Counts

Happily for us, many of the instruments we make fall A unique illumination system floods the entire cul-
into a special, distinguished class ... they perform their  ture plate with soft, uniform light. The dark, contrast-
particular job so well that they have become the “stand-  ing background throws the colonies into bold relief ...
ard” instrument of their type. makes even pinpoint colonies easy to distinguish and

The AO Spencer Quebec Dark Field Colony Counter  count. And the sharp, controllable magnification reveals
belongs to this “special” group. You'll find them as  colony morphology for quick differential counts.
standard equipment in bacteriological and pharmaceu- A Wolfthuegel Guide Plate is supplied as standard. ..
tical labs, in research and control labs throughout the  counter also accommodates Stewart and Jeffers guide
food processing, dairy and beverage industries, in  plate.

Public Health departments ... wherever bacterial limits Complete information on the AO Spencer Dark Field
are used as a criteria in maintaining health or quality ~Quebec Colony Counter'is yours for the asking. Talk
standards. to your AO Representative: or write us today.

Dept. U-3
. ) € . Please send me complete information on the AO |
merican ! \1{&) ( ) p[ 1C al Spencer Quebec. Colony Counter. I
oo AT Name :
INSTRUMENT DIVISION. BUrFAI O 33 N “ 0K Address. l
- City. Zone State i
——-——————————————————————J
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PCKERNUCIEMR
goes all the way. .- offers first

- FULLY TRANSISTORIZED
SCALERS AT SENSIBLE PRICES

Among these new scalers, there’s one (or more) precisely
tailored to your need. Common to all are...

all these operating advantages

(because they're fully transistorized)

all this counting prowess

all-electronic decades
al‘l-electronic timer (optional)
preset count and preset time
1 microsecond resolving time
1600, 3200, and/or 500 volt
| HV supply
12 or 25 mv input sensitivity
precision pulse height analyzer
or discriminator (optional)
automatic operation
count and time read-out (optional)
simplified controls :

greater operating stability
greater long term stability

~no need for warm-up delay
longer component life
greater compactness
easier circuit replacement
more uniform production quality

prompt delivery
get details from your local
Picker representative, or write

Picker X-Ray Corporation,
White Plains, New York

no capital investm i
ent if you’d rather rent—ask about the PIC
KER RENTAL
PLAN
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NEW from TI

4-CHANNEL

Jhenhvo/niten:
RECORDER

RECORDS 4 CONTINUOUS CHANNELS
ON A "\/\/ | DO E SINGLE CHART

You can now record four continuous channels
of data on a wide single chart . . . four overlap-
ping pens continuously recording on the full
width of the 934" chart. For the first time in a
potentiometric recorder four variables can be
traced with high resolution on a single sheet
of chart paper! The recorder is the proved
servo/riter in the flush-mounting configuration
for use in standard 19” relay racks.

Amplifiers are separate from the recorder
and may be mounted as far as 15 feet from the
recorder chassis. An optional factory-assembled
Package places the four amplifiers in a standard
rack-mounting case for location adjacent to the
recorder case. '

In addition, five- and six-channel servo/riter
recorders are available, utilizing overlapping
pens on dual side-by-side 414” charts. Two- and
-three-channel recorders are offered in both the
narrow and wide configurations, with all pens
writing on only one sheet of chart paper.

The same industry-proved performance char-
acteristics and wide ranges of the single and
dual-channel servo/riter recorders are designed
into the new multi-channel instruments. These
include:

e HIGH SENSITIVITY—
1.0 mv to 100 mv full-scale

e HIGH INPUT IMPEDANCE—
4 megohms off-balance

® FAST RESPONSE—
.5 second full-scale rise time

¢ HIGH REJECTION RATIOS—

“Transverse” .........o.coeveeevnens 1,000/1
“Longitudinal” .......... 330/1
d-¢ Common Mode.. 30,000/1
d-¢ & a-¢ Guard.................... 30,000,000/1

-® HIGH RELIABILITY—Non-lash gearing
and conservatively rated electronics.

Write for complete information,

@
APPARATUS DIVISION
PLANTS IN HOUSTON
AND DALLAS. TEXAS

6
O. BOX 6027

TEXAS INSTRUMENTS

NCORPORATED

09 BUFFALO SPEEDWAY

HOUSTON 6, TEXAS

*Trademark of Texas Instruments

427



HIGH-RESOLUTION, ALL-PURPOSE JEM-6A
ELECTRON MICROSCOPE FROM FISHER

Now, Fisher Scientific is your exclusive United States and Canadian
source for electron microscopes, related instruments manufac-
tured by Japan Electron Optics Laboratory Co., Ltd. Model JEM-6A
gives you resolving power up to 8 Angstroms for physical, chem-
ical and metallurgical work... 12 A is routine. Direct magnification:
continuously variable from 600X to 200,000X, providing photo-
graphic magnifications above 1,000,000X. Acceierating voltages of
50, 80 and 100 KV are extremely stable. With accessories, you heat
specimens to 1000° C; cool them to -140° C; put them under ten-
sile stress while inside the JEM-6A. A 16-mm camera films changes
in crystal structure. You can record electron diffraction patterns of
1-micron fields . . . make direct-reflection photographs of surface
structure. For full details, call your Fisher branch, or write Fisher
Scientific Company, 139 Fisher Building, Pittsburgh 19, Pa.

~

F-195
ZINC OXIDE SMOKE 80,000X

: SN

%o

SFk FISHER SCIENTIFIC

World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals
Boston ¢ Chicago « Ft. Worth « Houston « New Yorke+ Odessa ¢ Philadelphia ¢ Pittsburgh « St. Louis « Washington « Montreal « Toronto
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...for the finest teaching aids and materials, anatomical
models and charts; for superior laboratory instruments
and supplies. Clay-Adams offers you a selection of over
1,000 items...almost everything that today’s teacher
needs in the laboratory or lecture room.

The current Clay-Adams Catalog No. 106 is your quick
guide to this wealth of material. In it you will find

absolutely guaranteed by the name Clay-Adams.
Refer to the current Clay-Adams Catalog No. 106 on
file in your departmental office or write directly to us
for further information.

All items are available from your nearest dealer.

Anatomical models and charts * Skeletons and
bone preparations ¢ Centrifuges and accessories °

detailed descriptions and illustrations
of Clay-Adams products—all made of
the finest materials and with the most
conscientious craftsmanship. Accuracy
and dependability in performance are

—(’Y—a)v/zla’ams

New York 10, N. Y.

Dissecting kits and instruments
* Laboratory and microscopy
supplies ¢ Slides and coverglasses

Trusted tools for learning and doing
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Heaven...
and

TMC
Pulse Analyzers

CN-110 256-channel Analyzer

“North Heaven, U.S.A.” was the way our address came out

in one of our ads translated for a foreign publication.
Before the SEC and our competitors take us to task for
claiming unfair competitive advantages, we’ll admit we’re
a completely earthly operation. All over the earth, in fact.

Such international fame and fortune for TMC instruments
comes, we think, from the universal appeal of wide useful-
ness in a single instrument — as exemplified by the CN-110
256-channel analyzer. It has 7 interchangeable plug-in
logics, including pulse height, time of flight, pulsed neutron,
multi-scaler, mass spectrometer, and coincidence pair. Cir-
cuitry is all-transistorized. Analog, binary, octal and
decimal readout may be used. Data can be recorded on

*Note: The dog is dead

404 400-channel Analyzer

strip chart or X-Y recorders, printed paper tape, punched
paper tape, or punched cards.

If you don’t need an analyzer with this much versatility,
but want instead a compact, portable, accurate, 400-
channel instrument, the new TMC 404 may be just the
thing for you. It has a magnetic core memory that can be
used in sub groups of two or four; four separate inputs and
associated amplifiers; internal pulse routing circuitry; push-
button data transfer and display overlap; power require-
ments of only 25 walts; and provision for readout on a
companion TMC Decimal Printer, high speed paper tape
punch, strip chart or X-Y recorder, or an IBM electric
typewriter.

. . he had an unfortunate

accident last week when struck by a suddenly
swerving policy. (A temporary situation, we hope.)

Write for literature
on TMC instruments.. . .
to North Haven, Conn.

Tme
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SCIENCE

The System

Universities are faced with some hard choices in the immediate future
as a consequence of rapidly mounting enrollments of both undergraduate
and graduate students. One of these choices involves undergraduate edu-
cation. For, in contrast to liberal-arts and other 4-year colleges, universi-
ties attempt to carry on two conflicting activities: the education of under-
graduates for all kinds of occupations and the furtherance of research by
both faculty and graduate students.

A peculiarity in university organization is that there is in general little
differentiation in faculty function: a faculty member typically teaches
undergraduates, does research, and- supervises graduate students. These
tasks demand quite different talents. To arouse interest, to lay bare the
bones of a subject without too much qualification, in short to niake an
art of teaching, are the requirements for the one task; to carry on re-
search, to teach by example, and to give general guidance to students
already well immersed in a subject are the requirements of the other.

It is true that here and there some division of labor has occurred. Some
professors, usually called research professors, never deal with undergrad-
uates, and some others devote all or almost all of their efforts to under-
graduate teaching. But this differentiation is exceptional, and the question
remains: Why have universities in general failed to differentiate faculty
functions more sharply? Part of the explanation surely is to be sought in
the implicit value systems of faculties and administrators. Research and
the training of graduate students are valued highly by the faculty;
teaching, by contrast, is second-class. Administrators, however, according
to a recent study for the American Council on Education, rate teaching
as highly important and indeed regard, or at least claim to regard, teach-
ing ability as the single most important factor in judging the worth of
faculty members. Despite this kind of assurance about the value of teach-
ing, few university faculty members believe that time devoted to teaching
will receive either recognition or reward. It is a more usual, and probably
a more realistic, view that time taken for teaching is time stolen from
research, and that the road to academic heaven is paved with publications.

These widely prevalent beliefs of faculty members have a baneful
influence on the quality of undergraduate education. Those who make
the decisions about promotions in universities might well consider the
balanced appraisal made by Abraham Flexner in 1930: “Original thinkers
and investigators do not . . . represent the only type of university pro-
fessor. They will always be the distinguished figures; theirs will usually be
the most profound and far-reaching influence. But even universities,
modern universities, need and use men of a different stamp—teachers
whose own contributions to learning are of less importance than their
influence in stimulating students or their resourcefulness in bringing to-
gether the researches of others.”

Since this statement was made, the emphasis on research has tipped
the balance still further away from undergraduate education. The univer-
sities have two possible courses of action: they can become “senior” col-
leges and graduate schools and thus leave all or part of undergraduate
education to the junior colleges and the 4-year colleges, or they can- find
some way to change their value system by giving more than lip service to
making teaching a rewarding career.—G.DusS.



NEW VERSATILITY IN
Liquid
Scintillation
Counting

With the
Packard

Now you can count assortments of carbon-14 and tritium samples = ®
interchangeably without readjusting controls . . . perform double label- Trl- ca rh

ing at the true balance point for each isotope . . . or do both. In addition,

the new Tri-Carb Spectrometer with its expander-amplifier circuitry

can be used for dual-channel gamma counting merely by adding a well S p ectro m eter
detector. This versatility is a Packard exclusive—made possible by two

separate channels of pulse-height analysis with individually variable
amplifiers and four adjustable discriminator levels.

Other features are all-transistorized circuitry and convenient mounting
of all controls at eye level above the freezer. Width of the instrument
is reduced to a space-saving 3}5 feet.

Three models in various combinations offer a total of nine liquid scintil-
lation counting systems—refrigerated or non-refrigerated . . . for auto-
matic or semi-automatic operation. From this selection you can readily
meet the requirements of your budget and provide for present and
future needs. You’ll get the satisfaction and performance which only a
Tri-Carb Spectrometer—with its world-wide reputation for accuracy
and reliability —can provide. Call your Packard representative or write
for Bulletin AD-1002.

INSTRUMENTS FOR RADIOACTIVITY MEASUREMENT AND CHROMATOGRAPHY

BRANCH OFFICES

a Ck a .l' d CHICAGO + ALBUQUERQUE + ATLANTA « BOSTON

LOS ANGELES « NEW YORK « PHILADELPHIA « PITTSBURGH
SAN FRANCISCO « WASHINGTON, D.C. = ZURICH « PARIS

PACKARD INSTRUMENT COMPANY, INC.



IMPORTANT
NEW
GCHEMIGAL
GCATALOG!!Y

from MC&B, America’s fastest growing
producer of laboratory chemicals

Contains over 5,000 laboratory
chemicals, including several hun-
dred new items, many of which
are not available elsewhere.

Because of the complete line, ex-
clusive items and outstanding dis-
tributor service, we suggest you
consult this catalog in every im-
portant buying decision.

Phone your MC&B distributor for

a copy, or write direct.

MATHESON COLEMAN & BELL

Division of The Matheson Company, Inc.
Norwood (Cincinnati) Ohio
East Rutherford, N. J.
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Advance registration ($3.50, since
postage is included) has some decided
advantages: Delay at the registration
desks upon arrival is eliminated; since
the General Program is sent out by first-
class mail early in December, the ad-
vance registrant can determine at his
leisure which events and sessions he
particularly wishes to attend; and the
registrant’s name is posted in the Visible
Directory of Registrants as the meeting
opens (the hotel room may be added
later, by the registrant himself).

An announcement on advance regis-
tration, with a coupon, will also be
found in the advertising pages of this
issue and at intervals hereafter.

AAAS Headquarters

As stated in the preliminary an-
nouncement, the Denver Hilton will be
hotel headquarters for the AAAS as a
whole. The Hilton, with its large ball-
room and other session rooms, will ac-
commodate the evening events, the
general sessions, the AAAS business
sessions, and the AAAS Pressroom. It
will also house the AAAS Main Regis-
tration-Information Center, the AAAS
Office, the Visible Directory of Regis-
trants, the Annual Exposition of Sci-
ence and Industry, and the AAAS
Science Theatre.

The Hilton will also accommodate
the American Society of Zoologists, the
Society of Protozoologists, the Society
of Systematic Zoology, Section N-
Medical Sciences, the other biological
and medical groups, and some of the
physical sciences as well. The Shirley
Savoy will be headquarters for the
American Astronomical Society and the
science teaching societies. The social
and economic sciences will have head-
quarters at the Brown Palace and its
new Tower annex. Finally, the Cosmo-
politan is the headquarters hotel for the
sections on dentistry, pharmacy, an-
thropology, and education for the
American Astronautical Society, and,
in part, for Section Q-Education and
the science teaching societies.

A detailed list of the headquarters
for each section and participating or-
ganization is given below.

Hotel Headquarters in Detail

AAAS sections are listed alphabet-
ically, and societies are listed alphabet-
ically by discipline.

Hilton (884 rooms), 155 Court
Place. ’

AAAS Office; AAAS Pressroom;
Main Registration-Information Center;
Annual Exposition of Science and In-

dustry; AAAS Science Theatre; Visible
Directory of Registrants.

AAAS (Board of Directors, Council);
General Events and Special Sessions.

AAAS Southwestern and Rocky
Mountain Division.

AAAS Committee on the Public Un-
derstanding of Science; AAAS Commit-
tee on Science and the Promotion of
Human Welfare; Committee on Desert
and Arid Zones Research of the South-
western and Rocky Mountain Division.

AAAS Sections A—Mathematics, C—
Chemistry, E-Geology and Geography,
F-Zoological Sciences, G-Botanical Sci-
ences, M—Engineering, N-Medical Sci-
ences, and O—Agriculture.

Association for Computing Machin-
ery, Committee on the Undergraduate
Program in Mathematics of the Math-
ematical Association of America, Socie-
ty for Industrial and Applied Mathe-
matics.

American Association of Clinical
Chemists; American Chemical Society,
Colorado Section.

Association of American Geogra-
phers, Great Plains-Rocky Mountain
Division; Geological Society of Amer-
ica; National Geographic Society; Na-
tional Speleological Society.

American Society of Zoologists, So-
ciety of Protozoologists, Society of
Systematic Zoology.

American Society of Naturalists;
Beta Beta Beta Biological Society; Bio-
metric Society, Western North Ameri-
can Region; Ecological Society of
America; Mountain Lake Biological
Station; Nature Conservancy; Society
of General Physiologists.

Engineering Manpower Commission,
Tau Beta Pi Association.

Alpha Epsilon Delta.

American Geophysical Union, Con-
ference on Scientific Communication,
Conference on Scientific Manpower,
National Academy of Sciences—National
Research Council, National Association
of Science Writers, National Science
Foundation, Scientific Manpower Com-
mission, Scientific Research Society of
America, Sigma Delta Epsilon, Society
of the Sigma Xi, United Chapters of
Phi Beta Kappa.

Brown Palace and Tower (600 rooms),
17th Street and Tremont Place.

AAAS Sections I-Psychology, K-
Social and Economic Sciences, L-His-
tory and Philosophy of Science, and
P-Industrial Science.

American Economic  Association,
American Political Science Association,
American Society of Criminology,
American  Sociological  Association,
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE UP JN

"AMAIING SCIENCE BUYS

for FUN, STUDY or PROFIT

STEREO MICROSCOPE

Years in development. Precision Amer-

ican made. Used for checking, in-
specting, small assembly wcrk. TUp
to 3” working distance. Clear, sharp,

erect image.
field. 2

turret.
Trial.

Wide, 3 dimensional
sets of ohjectives cn rotating
23X and 40X. 10 Days Free

Low DIower Supplementary Lens Attachment for above
Stereo—provides 15X down to 6X with clear, extra large
1%~ field at 6X.

Stock No. 30,276-W

$7.50

ASSEMBLED -
AND 60 to 180
READY TO USE! You'll see
craters on

Galaxies! Equatorial mount with lock on both axes.

See the Stars, Moon, Planets Close Up!

ASTRONOMICAL REFLECTING TELESCOPE
Power. An I Buy! F Mt. Pal Type
the fascinating planet Mars, huge

Moons of Jupiter in detail,
Aluminized and

the Rings of Saturn,
the Moon, Star Clusters,

over-coated 3” diameter high-speed /10 mirror. Telescope comes
equipped with a 60X eyepiece and a mounted Barlow Lens. giving
you to 180 power. An Optical Finder Telescope, always so
essenual is also included. Sturdy, hardwood. portable tripod—
FR wnth Scope‘—anun ble STA CHART _plus 272 page
“HAN 00K OF HEAVENS” plus “HOW TO USE YOUR
TELESCOPE" BOOK.

Pholourlnhars! This is an actual photograph Stock No. 85.050-W ______________ e ————— .-$29.95 Postpaid

of the moon taken through our Ast

Telescope by a 17-year student. 4, Reﬁeetin{ Toloseone—un to 255 Power, all-metal pedestal mount.
Stock No. 85, W oeeiceceee----$79.50 F.0.B. Barrington, N.J.

THERMOMETER TIE BAR AND CUFF LINKS
REGISTER AS HOT CONVERSATION PIECE

Ruggedly precise new style item
in matched set of cuff links and tie
bar—featuring non-hreakable, ac-
curately calibrated thermometers.
Sensitive to a tolerance of 1 degrce
(although some wearers have noted
violent fluctuations when worn in
close proximity to certain blondes

" and redheads of the warmer sex’’).
Easy to read. Indicia range from 20 (degrees) to (plus)
120 (degrees) Fahrenheit on circular dial. Silver plated.

gift boxed—Tie Bar and Cuff Links also available
separately.

Stock No. 1700-W Tie Clasp ____.__$3.25 Ppd. tax incl.
Stock No. 1701- w Cuff Links . _$6.55 Ppd. tax incl.
Stock No. 1702-W Set of Clasp & Links,

$8.75 Ppd. tax incl.

L
s g s

NEW! THERMO-PILE KIT!
Cenverts Heat Into Electricity

Tor demonstrations, experimentation
s in the exciting ftield of thermoelec-
the heat of a blow torch, a gas jet, or
even the heat of the sun into electricity. You receive
20-—14”" gauge. 6” long chromel-alumel thermocouples:
washer, bolt and nut for making reflector: other materials
for making a thermo-pile: a small 1.5-3 V. DC motor to
run from thermo-pile (gives you visual demonstration of
electricity created). Kit includes full directions for set-
ting up and experimenting with thermo-piles.

Stock No. 70.436-W _______ . ________. _$15.00 Postpaid

tricity. Convert

WOODEN SOLID PUZZLES

Here is a fascinating assortment of wood
puzzles that will provide hours of pleasure.
Twelve different puzzles, animals and
geometric forms to take apart and reas-
semble, give a chance for all the family.
young or old, to test skill, patience, and.
hest of all to stimulate ability to think
and reason while having lots of fun.

Stoek No. 70,205-W $3.00 Postpaid

OFFSPRING OF SCIENCE...REALLY BEAUTIFUL!
CIRCULAR DIFFRACTION-
GRATING JEWELRY

17 diameter

Shimmering rainbows of gemlike color
in jewelry cf exquisite beauty—made
with CIRCULAR DIFFRACTION-
GRATING REPLICA. Just as &
prism breaks up light into its full
range of individual colors. so does
the diffraction grating. Promises to
become a rage in current fashion.

Stock No. 30.349-W Earrings ___ 5 Pstpd.
Stock No. 30.350- 75 Pstpd.
Stock No. 75 Pstpd.
Stock No. 75 Pstpd.

Fountain pen size, makes di-
rect reading measurements:
for checking small parts and
dimensions under powerful
magnification. Precision, glass
etched reticle calibrated for
measurements up to 1/10” by .001” divisions.

Stock No. 30,225-W $7.95 Postpaid
ABOVE INSTRUMENT ON STAND—RACK & PINION
FOCUSING

PATTERN

RETICLE

Stock No. 70,404-W $19.75 Postpaid

ORDER BY STOCK NUMBER

EDMUND SCIENTIFIC CO.

WHIRLING WONDERS

Wonderful World of
Whirling Wheels

Here’s a new adventure in optical
impressions—created by the magi-
cal effect of these fascinating,
rotating discs. In addition to weird shapes and fantastic
‘‘after images’ this kit demonstrates ‘‘stop motion’’
strchoscopie  principles——‘of? focus and even
hypnotism. Kit includes 13 discs, approx. 5” in dia.
battery holder, rheostat, small motor mounted on bracket,
bulb, socket, plug and complete booklet of instructions
and experimental use.

Stock No. 70,414-W__

--$9.95 Postpaid

NEW BINOCULAR-TO-CAMERA HOLDER
Will Fit Any Camera

For Exciting Telephoto Pic-
tures. Bring distant objects
7 times nearer with a 35mm
camera. 7x50 binocular and
- cur NEW BINOCULAR-TO-

CAMERA HOLDER. Ideal
for long-range shots of wild
¢ life, ships. people. vistas.

Camera and binoculars attach
easily. Use any binocular or
monocular—any camera, still
or movie. Take color or black and white, Attractive gray

crinkle and bright chrome finish, 10” long. [Full
directions for taking telephotos included.
Stock No. 70,223-W ______________..____ $11.50 Postpaid

NEW LOW PRICE FLASHLIGHT POINTER
. . . Point It Out With Arrow
Projected

Ideal for pointing our interesting
features on movie and slide projec-
tion screens. Excellent lecture tool.
For teacher use on maps, etc. Flash-
light focuses an arrow where you
point it.

Stock No. 60,117-W

SCIENCE TREASURE CHESTS
For Boys—Girls—Adults!

,\a/'-
n
ﬂ" Science Treasure Chest — Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror tilm, prism, diffraction grating,
and lots of other items for hundreds of
thr.llmg ewgrimenls. plus a_ Ten-Lens Kit for making
telescopes, microscopes, ete. Full instructions included.

Stock No. 70,342-W __________ -$5.00 Postpaid

Science Treasure Chest DeLuxe—Everything in Chest
above plus exciting additional items for miore advanced
experiments including cyrstal-growing kit, electric motor,
molecular model set, first-surface mirrors, and lots more.

Stock No. 70,343-W __ . _____.._.___$10.00 Postpaid

LIFE SIZE HUMAN SKULL

Invaluable educational aid! Fascinating
conversation piece! Skull is anatomically
correct—made of natural bone color, bone
hard, lifetime plastic. Parts snap to-
gether—take apart. Spring-action lower
jaw. Removable skull cap for examination
of skull cavity, nasal passages. etc. Ideal
for scientists, doctors, dentists, teachers,
students, artists. Stand and Instruction and Anatomy
Chart included.

Stock No. 70,294-W cocacoccacaaaaa---$4.95 Postpaid

SEND CHECK OR MONEY ORDER

STURDY—LOW COST
PRECISE LAB BALANCE

Built for hard. daily use. Weighs
materials from 100 milligrams

2 to 100 grams, can be used for
nroporuonale measuring Has removable plastic pans
60mm in dia. Features base of rugged cast iron and
adjustable one piece beam for balancing. Overall ht.
5% 7” long. Comes complete with set of 12 ights
mnglng from 100mg to 50g and pr. of tweezers in
wooden box. Imported. .

Stock No. 70,443-W

.$15.00 Posipaid

“FISH” WITH A GIANT MAGNET
Bring Up Under-Water Treasures

Real fun! Profitable, too! Simply trail
this powerful 5 Ib. Magnet out the stern
of your boat—retrieve outhoard motors,
fishing tackle, anchors, other metal valu-
ables. Alnico V-Type Magnet has ter-
rific lifting power—2000 Gauss rating—
lifts over 125 Ibs. on land-—more under water. Many in-
dustrial uses, too: recover tools and parts from inacces-
sible spots, hold work in place, rid shop floors of metal
fragments, pins. etc.

Stock No. 70,183-W 5-1b. size ___._
Stock No. 70,416-W 3'-1b. size

---$9.95 Pstpd.
-$7.95 Pstpd.

War Surplus American-Made 7x50 Binoculars

Big savings! Brand new! Crystal
clear viewing—T7 power. Every opti-
cal element is coated. An excellent
night glass—the size recommended
for satellite viewing. Individual eye
focus. Exit pupil 7Tmm. Approx. field
at 1.000 yds. is ft. Carrying
case included. American 7 x 50’s
normally cost $195. Our war surplus
price saves you real money.

eemeea-=--0nly $55.00 postpd.

Stock No. 1533-W _.____._

(Tax included)
6 x 30 Binoculars—similar to above and a terrific bar-
gain.
Stock No. 963-W ________ $33.00 Pstpd. (Tax included)

NEW BATTERY POWERED WALL CLOCK
FOR OFFICE AND FACTORY

There’s real savings with this bat-
tery powered wall clock that elimi-
nates the need for wall sockets, wir-
ing, nearness to outlets . and
does away with unsightly extensions
and dangling cords. The clock is all
chrome, has a 121%” diameter face
and will run with faultless accuracy
for up to three years on a single,
inexpensive hattery This is the
perfect ‘‘put any\\here—u*e everywhere’" clock for office,
factory, home shop, store, farm, camp, cabin, hotel, club,
hoat or plane. P’rice includes battery.

Stock No. 70,435-W

$25.00 Postpaid

WRITE FOR FREE CATALOG “W”

Optics for the Science Class! Opties for the Space Eral
144 PAGES! OVER
1000 OPTICAL BUYS!

Huge selection of lenses,
prisms, war surplus op-
tical instruments, parts
and accessories. Tele-
scopes, microscopes,
binoculars, infrared
sniperscope, etc. Low-
cost Science and Math
Lle;mlnz and Teaching
a

Request Catalog W.
ATISFACTION GUARANTEED!

BARRINGTON, NEW JERSEY
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GoNY-

Simply ......
Quickly......
Accurately . .
Reliably ....

offers two new

GAS DENSITY
DETECTORS

—-for Gas Analysis
and Vapor Phase
Chromatography

Hot Wire or
Thermistor
Models
compare
INLET/OUTLET
Densities

SIMPLY with Nitrogen or Argon—
* Inert Carrier Gas
* Easily-built Gas Train
® Standard Electrical
Circuitry (as for thermal
conductivity)

* Normal Recorder Readout
* Quantitative Measurement
BUT—
* No Calibration to
Standard Sample

GOW-MAC INSTRUMENT COMPANY
100 KINGS ROAD, MADISON, N. J., U. S. A. ¢ Telephone: FRontier 7-3450

You Get Things Done With
Boardmaster Visval Control

Y% Gives Graphic Picture of Your Operations—
Spotlighted by Color

¥ Facts at a glance — Saves Time, Saves
Money, Prevents Errors

Y% Simple to operate — Type or Write on
Cards, Snap in Grooves

5% ldeal for Production,
Scheduling, Sales, Etc.

Y% Made of Metal. Compact and Attractive.
Over 500,000 in Use

Full price 34950 with cards

FREE

Write for Your Copy Today

GRAPHIC SYSTEMS

Yanceyville, North Carolina
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Traffic, Inventory

24.PAGE BOOKLET NO. BF-10
Without Obligation

Give this ingenious machine tool
€«———just 16 inches ——>
AND YOU'VE GOT IT MADE!

3" swing

7' between centers

FOR RESEARCH LABS & MODEL SHOPS

Engineers and designers supplement their sketches
and blueprints with machined-to-scale models anybody
can ‘“read”. Technicians in research labs turn out
machine work with amazingly small tolerances, down
to .0005-of-an-inch! Manufacturers developing new
products find UNIMAT indispensable in the mock-up
shop. A complete machine shop in miniature, UNIMAT
converts from lathe to drlll press, tool and surface
grinding machine, vertical milling machine, or
polisher/grinder—in seconds! Hundreds of efficiency-
minded companies, hospitals and government agencies
are now putting their UNIMATS through a-thousand-
and-one paces. So can you!

Write for illustrated literature and price list
AMERICAN EDELSTAAL INC.

Dept. AG, 350 Broadway, New York 13, N.Y.

American Statistical Association, Na-
tional Academy of Economics and
Political Science, National Institute of
Social and Behavioral Sciences, Pi Gam-
ma Mu National Social Science Honor
Society, Population Association of
America. o :

Philosophy of Science Association,
Society for the History of Technology.

American Psychiatric Association.

Institute of Management Sciences.

Cosmopolitan (425 rooms), 18th
Street and Broadway.

AAAS Sections H-Anthropology,
Nd-Dentistry, and Np-Pharmacy.

American Astronautical Society.

Metric Association.

Society for General
search.

American Physiological Society.

American College of Dentists; Amer-
ican Dental Association; International
Association for Dental Research, North
American Division.

American Association of Colleges of
Pharmacy; American College of Apoth-
ecaries; American Pharmaceutical As-
sociation, Scientific Section; American
Society of Hospital Pharmacists; Na-
tional Association of Boards of Phar-
macy.

American Educational Research As-
sociation.

Academy Conference, Colorado-
Wyoming Academy of Science.

Shirley Savoy (400 rooms),
Street and Broadway.

AAAS Cooperative Committee on
the Teaching of Science and Mathe-
matics.

Systems Re-

17th

AAAS Sections B-Physics, D-As-
tronomy, and Q-Education.
American Meteorological Society,

Sigma Pi Sigma.

American Astronomical Society, As-
tronomical League.

National Association
Teachers.

Colorado Science Teachers Associa-
tion, Council for Exceptional Children,
National Association for Research in
Science Teaching, National Science
Teachers Association.

American Nature Study Society.

RayMonDp L. TAYLOR
Associate Administrative Secretary

of Biology

Forthcoming Events
August

13-18. Microchemical Techniques, in-
tern. symp., University Park, Pa. (H. J.
Francis, Jr., Pennsalt Chemical Corp.,
P.O. Box 4388, Chestnut Hill Post Office,
Philadelphia 18, Pa.)
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15-24. International Astronomical Union,
11th general assembly, Berkeley, Calif,
(D. H. Sadler, Royal Greenwich Observ-
atory, Hailsham, Sussex, England)

16-18. Hypersonics Conf., intern., Cam-
bridge, Mass. (J. J. Harford, American
Rocket Soc., 500 Fifth Ave., New York,
N.Y)

18-21. Association of American Geogra-
phers, East Lansing, Mich. (M. F. Burrill,
1785 Massachusetts Ave., NW, Washing-

ton 6)

19-30. Agricultural Economists, 11th
intern. conf., Cuernavaca, Mexico. (J.
Ackerman, Farm Foundation, 600 S.

Michigan Ave., Chicago, Ill)

20-23. International Ergonomics Assoc.,
1st congr., Stockholm, Sweden. (T. Olson,
Dept. of Industrial Physiology, G.CL
Liding6vagen 1, Stockholm)

20-24. American Veterinary Medical
Assoc.. Detroit, Mich. (H. E. Kingman,
AVMA, 600 S. Michigan Ave., Chicago
5, IlL)

21-23. International Hypersonics Conf.,
Cambridge, Mass. (F. Ridell, Avco Re-
search Laboratory, 301 Lowell St., Wil-
mington, Mass.)

21-24. Biological Photographic Assoc.,
Chicago, Ill. (Mrs. J. W. Crouch, Box
1668, Grand Central P.O., New York 17)

21-24. International Conf. on Photo-
conductivity, Ithaca, N.Y. (E. Burstein,
Dept. of Physics, Univ. of Pennsylvania,
Philadelphia)

21-26. International Congr. of Psycho-
therapy, Sth, Vienna, Austria. (W. Spiel,
Lazarettg. 14, Vienna 9)

21-26. World Traffic Engineering Conf.,
Washington, D.C. (Intern. Road Federa-
tion, 1023 Washington Bldg., Washing-
ton 5)

21-27. International Assoc. of Dental
Students, congr., London, England. (D.
H. Clark, Royal Dental Hospital, Leices-
ter Sq., London, W.C.2)

21-31. United Nations Conf. on New
Sources of Energy, Rome, Italy. (United
Nations, New York, N.Y.)

21-2. International Congr. of Practical
Medicine, Merano, Italy. (Bundesirtzte-
kammer, 1 Hidenkampfstrasse, Cologne,
Germany)

21-6. Pacific Science Congr., 10th,
Honolulu, Hawaii. (Secretary General,
10th Pacific Science Congr., Bishop Mu-
seum, Honolulu)

22-25. International Pharmacological
Meeting, 1st, Stockholm, Sweden. (A.
Wretlind, Karolinska Institutet, Stock-
holm 60)

22-30. International Conf. on Proto-
zoology, Prague, Czechoslovakia. (N. D.
Levine, College of Veterinary Medicine,
Univ. of Illinois, Urbana)

23-25. Gas Dynamics, symp., biennial,
Evanston, Ill. (J. J. Harford, American
Rocket Soc., 500 Fifth Ave., New York,
N.Y) :

23-26. Electron Microscope Soc. of
America, Pittsburgh, Pa. (Miss M. L.
Rollins, Agricultural Research Service,
US. Department of Agriculture, P.O.
Box 19,687, New Orleans 19, La.))

23-26. Institute of Management Sci-
ences, 8th annual intern., Brussels, Bel-
gium. (W. Smith, Inst. of Science and
Technology, Univ. of Michigan, Ann
Arbor)
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23—-1. Radioisotopes in the Biological
Sciences, conf., Intern. Atomic Energy
Agency, Vienna, Austria. (IAEA, 11
Kiértner Ring, Vienna 1)

24-26. Physiology of the Hippocampus,
intern. colloquium, Montpellier, France.
(Mme. Mineur, Centre National de la
Recherche Scientifique, 13 Quai Anatole
France, Paris 7)

26—1. Radiology, 10th intern. congr.,
Montreal, Canada. (C. B. Peirce, Suite
204, 1555 Summerhill, Montreal 25,
Canada)

27-29. International Congr. of Group
Psychotherapy, 3rd, Paris, France. (W.
Warner, P.O. Box 819, Grand Central

Station, New York 17)

27-29. Psychosomatic Aspects of Neo-
plastic Disease, 2nd annual conv., Paris,
France. (L. L. LeShan, Intern. Psycho-
somatic Cancer Study Group, 144 E. 90
St., New York 28)

27-1. American Congr. of Physical
Medicine and Rehabilitation, Cleveland,
Ohio. (D. C. Augustin, 30 N. Michigan
Ave., Chicago 2, Ill.) '

27-1. American Inst.
Sciences, annual, Lafayette, Ind. (J. R.
Olive, AIBS, 2000 P St., NW, Washing-
ton 6)

The following 26 societies are holding
meetings in conjunction with the AIBS
meeting at Purdue University.

Alpha Epsilon Delta (J. E. Wiebers,
Dept. of Biological Sciences, Purdue
Univ.)

American Bryological Soc. (S. N. Pos-
tlethwait, Dept. of Biological Sciences,
Purdue Univ.)

American Fern Soc. (C. B. Heiser, Jr.,
Dept. of Botany, Indiana Univ., Bloom-
ington)

American Fisheries Soc. (Miss S. Gerk-

of Biological ‘k

ChemTrac’s seal of

CERTIFIED TAGGED
CHEMICALS

is a guarantee of complete reliability:

o labeled compounds of high chemical and
radiochemical quality

e periodic purity checks of compounds
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SPECIAL LABORATORY SERVICES

¢ radioautography of biological specimens

e radioanalyses
e gas chromatography
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ing, Dept. of Zoology,
Bloomington)

American Microscopical Soc. (C. 7.
Goodnight, Dept. of, Biological Sciences,
Purdue Univ.) o

American Soc.. for Horticultural Sci-
ence (R. G. Langston, Dept. of Horti-
culture, Purdue Univ.)

American Soc. of Limnology and
Oceanography (C. J. Goodnight, Dept. of
Biological Sciences, Purdue Univ.)

American Soc. of Parasitologists (S.
‘M. Gaafar, Dept. of Veterinary Micro-
biology, Pathology and Public Health,
Purdue Univ.)

American Soc. of Plant Physiologists
(H. Beevers, Dept. of Biological Sciences,
Purdue Univ.)

American Soc. of Plant Taxonomists
(G. L. Webster, Dept. of Biological
Sciences, Purdue Univ.)

American Soc. of Zoologists (M. X.
Zarrow, Dept. of Biological Sciences,
Purdue Univ.)

Association of Midwest College Biology
Teachers (J. D. Novak, Dept. of Biolog-
ical Sciences, Purdue Univ.)

Biometric Society (ENAR) (H. E. Mc-
Kean, Statistical and Computing Labora-
tory, Purdue Univ.)

Botanical Soc. of America (A. C. Leo-
pold, Dept. of Horticulture, Purdue
Univ.)

Entomological Soc. of America (Section
A) (L. Chandler, Dept. of Entomology,
Purdue Univ.)

Genetics Soc. of America (A. B. Bur-
dick, Dept. of Biological Sciences, Purdue
Univ.)

Mycological Soc.

Indiana Univ.,

of America (J. S.

Lovett, Dept. of Biological Sciences,
Purdue Univ.)
National Assoc. of Biology Teachers

(J. D. Novak, Dept. of Biological Sci-
ences, Purdue Univ.)
Nature Conservancy (A. A. Lindsey,

| Dept. of Biological Sciences, Purdue
Univ.)

Phycological Soc. of America (A. T.
Guard, Dept. of Biological Sciences,

Purdue Univ.)
Sigma Delta Epsilon (Miss V. B. White,

| Dept. of Foods and Nutrition, Purdue
Univ.)
Society for Industrial Microbiology

(W. N. Cannon, Lilly Research Labora-
tories, Eli Lilly and Co., Indianapolis, Ind.)

Society for the Study of Development
and Growth (F. H. Wilt, Dept. of Biolog-
ical Sciences, Purdue Univ.)

Society for the Study of Evolution
(L. Chandler, Dept. of Entomology, Pur-
due Univ.)

Tomato Genetics Cooperative (A. B.
Burdick, Dept. of Biological Sciences,
Purdue Univ.)

Wildlife Disease Assoc. (S. M. Gaafar,
Dept. of Veterinary Microbiology, Path-
ology and Public Health, Purdue Univ.)

27-1. Coordination Chemistry, 6th in-
tern. conf., Detroit, Mich. (S. Kirschner,
Dept. of Chemistry, Wayne State Univ.,
Detroit 2)

28-30. Mathematical Assoc. of Amer-
ica, Stillwater, Okla. (H. L. Alder, MAA,
Univ. of California, Davis)

28-30. Oak Ridge Inst. of Nuclear
Studies, 8th annual summer symp., Gatlin-
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Featuring
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. or wall mounting
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Variable-width channel operation provides simul- : S'",j,{z ity
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and speeds. AC and ff:v(% lmovemenft& S e : Portable, flush H
Accuracy — = 1% of full scale for DC. Sensitivity : " t
down to 250 ua DC without amplification. T T
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Optimum Reading Ease — Rectilinear ink or inkless - ;‘:ifhitziﬁ..‘ssg,y " high
recording provides undistorted signal traces. Py 8%” dee " hig :
Utmost Reliability — Self-shielding movements : - P g
eliminate tubes, choppers, motors and slidewires, ""'°°rtrocrrrerrresneenes i
Ruggedness — Shockproof suspension with dust-  Send for new catalog or
proof. splashproof and anti-magnetic construction. phone swinburne 9-0500.
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Protection from harmful
rays with Hamilton

Shielded
Syringes!

Safety is an important
element to a laboratory
technician working with
harmful Gamma or Beta
materials. Hamilton Lead
Shielded Syringes have the
equivalent of one-half inch
of lead shielding sealed in their
interiors . . . this is equal to 4
hvls for gold or 16-fold radia-
tion reduction! Hamilton Beta
Shielded Syringes provide
Beta shielding phosphorous2
or yttrium®” in any concen-
tration. Clear Pyrex envelope
permits direct reading

of the syringe.

FREE LITERA-
TURE on Hamilton
Shielded Syringes,
just clip this ad

@ loyour letterhead
and mail.

HAMILTON COMPANY, iNnc,

P. O. Box 307K, Whittier, California

Write for Bulletin 800-S to:
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PHOTOVOLT
DENSITOMETRIC EQUIPMENT

for ELECTROPHORESIS and CHROMATOGRAPHY

PHOTOVOLT CORPORATION

New York 10, N. Y.

New building-block sys-
tem permits adding of
units as required, from
manual and semi-auto-
matic operation to fully-
automatic recording
and integrating

® For scanning of electro-
phoresis strips and readings
on large sheets in chroma-
tography

® For work in visible and
uitraviolet ranges

® For evaluation by color-
transmission, reflection or
fluorescence

@ For readings on filter pa-
per, agar, starch and other
gels
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automatic
waler
stills

with complete
burn-out
protection

Only Stokes Automatic Laboratory
Water Stills give you the simple, in- .
expensive burn-out protection you’ve
always wanted . . . plus.the high purity
you need. Patented built-in thermal
unit—available only on Stokes stills
—protects heavy-duty element against
burn-out which could be caused by
water supply failure or heavy build-
up of scale. This burn-out protection
is available on Stokes 1-, 114-, and
3-gallon electric stills.

Stokes stills give you distilled water
that’s completely free of bacteria,
pyrogens, and minerals . . . that’s
purer than the standards set by
United States and
British Pharmaco-
poeia.

Rated capacities
from 15 to 100 gal-
lons per hour in
electric, gas and
steam models.

Specify high-purity
Stokes Stills at your local
Laboratory Supply House.

Pharmaceutical Equipment Division

STOKES

P. J. STOKES CORPORATION
5500 Tabor Road, Philadelphia 20, Pa.
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burg, Tenn. (Symposium Office, University
Relations Division, Oak Ridge Inst. of
Nuclear Studies, P.O.. Box 117, Oak
Ridge, Tenn.)

28-30. Scandinavian Symp. on Fat
Rancidity, 3rd, Sandefjord, Norway. (E.
Toérnudd, Gaustadallen 30, Blindern, Nor-
way)

28-31. American Assoc. of * Clinical
Chemists, natl., New York, N.Y. (B. Klein,
Chemistry Dept., Kingsbridge V.A. Hospi-
tal, Bronx, N.Y.)

28-31, American Soc. for Pharmacol-
ogy and Experimental Therapeutics, Roch-
ester, N.Y. (K. H. Beyer, Merck, Sharp
and Dohme Research Laboratories, West

" | Point, Pa.)

128-31. Botanical Soc. of America, La-
fayette, Ind. (B. L. Turner, Dept. of
Botany, Univ. of Texas, Austin 12)

28-31. Chemical Physics of Nonmetal-
lic Crystals, intern. conf., Evanston, Il
(0. C. Simpson, Argonne National Lab-
oratory, 9700 South Cass Ave., Argonne,
11l.)

28—1. Heat Transfer Conf., intern.,
Boulder, Colo. (S. P. Kezios, American
Soc. of Mechanical Engineers, 29 W. 39
St., New York 18)

28-1. Ionization Phenomena in Gases,
5th intern. conf.,, Munich, Germany.
(Secretariat, Oskar von Miller Ring 18,
P.O. 463, Munich 1)

28-1. Radioactive Metrology, symp., Ox-
ford, England. (B. W. Robinson, Applied
Physics Division, National Physical Lab-
oratory, Teddington, Middlesex, England)

28-1. Rockets and Astronautics, 3rd
intern.. symp., Tokyo, Japan. (Japanese
Rocket Soc., 1-3, Ginza-Nishi, Chuo-Ku,
Tokyo)

28-2. European Soc. of Haematology,
8th congr., Vienna, Austria. (H. Fleisch-
hracker, Frankgasse 8, Billrothhaus,
Vienna 9)

28-2. International Assoc. of Medical
Laboratory Technologists, general as-
sembly, Stockholm, Sweden. (Miss M.
Westenins, Statens Bakteriologiska Labo-
ratorium, Box 764, Stockholm 1)

28-2. Detonation Waves, intern. collo-
quium, Gif-sur-Yvette, France. (G. M.
Ribaud, Centre National de la Recherche
Scientifique, 13 Quai Anatole France,
Paris 7, France)

28-2. Mechanics of Turbulence, intern.
colloquium, Marseilles, France. (A. Favre,
Faculté des Sciences, Université, Mar-
seilles)

28-7. International Statistical Inst., 33rd
session, Paris, France. (J. Berkson, Mayo
Clinic, Rochester, Minn.)

29. American Soc. for Horticultural
Science, Lafayette, Ind. (R. E. Marshall,
Dept. of Horticulture, Michigan State
Univ., East Lansing)

29-1. American Mathematical Soc.,
66th summer meeting and 40th colloquium,
Stillwater, Okla. (J. W. T. Youngs, AMS,
190 Hope St., Providence 6, R.I.) '

29-1. Society for Industrial and Ap-
plied Mathematics, Stillwater, Okla. (G.
Kaskey, Remington Rand UNIVAC, P.O.
Box 500, ‘Blue Bell, Pa.)

29-6. Planning of Experiments, intern.
colloquium, Paris, France. (D. Dugue,
Institut de Statistique de I'Université, 11
rue Pierre Curie, Paris 5)

29-7. International Statistical Inst.,

L
C

HR-92 X-Y
X-Y RECORDER

Unconditionally
Guaranteed For One Year

59 500

e Flat bed —Full Chart visibility

o Unitized Construction
o Critically damped response

e Clip-on pen — Interchangeable
for multicolor traces
o Standard 82 x 11 paper

RUGGED ‘“‘All Purpose’’
X-¥ RECORDER

The HR-92 is a null-seeking servo-type
plotter designed to draw curves in
Cartesian coordinates on regular 812
x 11 graph paper. Control panel has zero
set and continuously-variable attenuator
for each axis. Separate standby and
power switches are provided. Two axes
are electrically and mechanically inde-
pendent.

Amplifiers easily removed if servicing
ever becomes necessary. Electrical
connections all contained in two plugs
for each amplifier.

Each amplifier channel (including trans-
former power supply) independent of
rest of system.

WRITE FOR:
New X-Y Recorder Circular #792-4
showing complete specifications and
photographs.

instrument

corporation

Box 22234{IBHouston 27, Texas
MO 7-7405
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33rd session, Paris, France. (G. R. Chevry,
29 Quai Branly, Paris 7)

30-1. Semiconductor Conf., 3rd annual,
Los Angeles, Calif. (W. V. Wright,
Electro-Optical Systems, Inc., 125 N.
Vinedo Ave., Pasadena, Calif.)

30-2. American Sociological Assoc., St.
Louis, Mo. (T. Parsons, Dept. of Social
Relations, Harvard Univ.,, Cambridge,
Mass.)

30-2. Experimental Research on Shell
Structures, colloquium, Delft, Nether-
lands. (A. L. Bouma, Dept. of Civil En-
gineering, Technological Univ., Delft)

30-5. Mental Health, 6th intern. congr.,
Paris, France. (Miss E. M. Thornton,
World Federation for Mental Health, 19
Manchester St., London, W.1, England)

31-2. Exfoliative Cytology, intern.
congr., Vienna, Austria. (Office of the
Secretary of the Congress, 666 Elm St.,
Buffalo 3, N.Y.)

31-2. Gynaecological Cytology, 1st in-
tern. congr., Vienna, Austria. (R. M.
Graham, Roswell Park Memorial Inst.,
666 Elm St., Buffalo 3, N.Y.)

31-4. Preventive and Social Medicine,
meeting, Evian, France. (Societé Fran-
caise de Medecine Preventive et Sociale,
1 rue de Courcelles, Paris 8, France)

31-6. American Psychological Assoc.,
69th annual, New York, N.Y. J. G.
Darley, 1333 16th St., NW, Washington 6)

September

1-5. Danube Research, intern. symp.,
Budapest, Hungary. (Biological Sciences
Group, Hungarian Acad. of Sciences,
Roosevelt Ter. 9, Budapest V)

1-9. Topology and Its Methods in Other
Mathematical Disciplines, symp., Prague,
Czechoslovakia. (Organizing Committee,
Ke Karlovu 3, Prague 2)

[-10. International Pharmaceutical Stu-
dents’ Federation, 7th congr., Munich,
Germany. (U. Peto, 10 Groffstr., Munich
19)

2-7. International Assoc. for Quater-
nary Research, Warsaw, Poland. (R.
Galon, Secretary General, INQUA, Geo-
graphical Inst. Univ., Torun, Poland)

2-9. International Soc. of Surgery, 19th
congr., Dublin, Ireland. (T. C. J. O’Con-
nell, 35 Fitzwilliam Pl., Dublin)

3-7. International Assoc. for Hydraulic
Research, 9th congr., Belgrade, Yugosla-
via. (H. J. Schoemaker, Waterloopkundig
Laboratorium, Raam 61, Delft, Nether-
lands)

3-8. American Chemical Soc., 140th
meeting, Chicago, Ill. (A. T. Windstead,
National Meetings Dept., ACS, 1155 .16
St., NW, Washington 6)

3-9. International Federation of Gy-
naecology and Obstetrics, 3rd world congr.,
Vienna, Austria. (V. Griinberger, Medi-
zinische Akademie, Alserstrasse 4, Vienna
9)

3-10. Inter-American Congr. of Radiol-
ogy, 7th, Sdo Paulo, Brazil. (W. Bomfim-
Pontes, Rua Cesario Motta 112, Sio
Paulo)

4. World Federation for Mental Health,
14th annual, Paris, France. (WFMH, 19
Manchester St., London, W.1, England)

4—6. International Assoc. for Shell
Structures, colloquium, Brussels, Belgium.
(Prof. Dutron, 127 Avenue Adolphe Buyl,
Brussels 5)
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WHY LIONEL' NEUTRON CHAMBERS
CAN STAND UP TO HEAT,
VIBRATION AND SHOCK

You can—now—integrate the latest Anton ionization and fission
chamber developments into your reactor instrumentation. Operation
to 300°C is available. Anton chambers meet requirements of Mil-
Std-167 and Mil-S-901 for vibration and shock.

1—and 2—Anton UNIT-MOUNT fixes the chamber elements rigidly
between high temperature ceramics. The self aligning UNIT-MOUNT
prevents any movement of precisely positioned concentric elements
with respect to each other. 3—Exact electrode spacing maintained by
precision ground ceramic spacers. 4—An unobstructed. exhaust
portis provided. 5—2-S Aluminum outer envelope. 6—Connector end
not shown, but a variety of connectors (watertight, welded, hermetic,
etc., available upon consultation). 5

Write for free design facts and —
operational data about Anton’s neutron
chambers and detectors. .. Bulletin 60N,

LIONEL ELECTRONIC LABORATORIES
*Formerly Anton Electronic Laboratories, Inc.

1226 FLUSHING AVE., B'KLYN 37, N. Y.

A DIVISION OF THE LIONEL CORPORATION
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4—6. International Symp. on the Earth
Storm, Kyoto, Japan. (T. Nagata, Science
Council of Japan, Ueno Park, Tokyo) .

4-7. Neuropathology, 4th intern. congr.,
Munich, Germany. (W. Haymaker, Armed
Forces Inst. of Pathology, Walter Reed
Army Medical Center, Washington 25)

4-7. Rheumatology, 10th intern. congr.,
Rome, Italy. (C. B. Ballabio, Clinica
Medica Generale, Via F. Sforza 35, Milan,
Italy)

4-8. Low Energy Nuclear Physics,
intern. conf., Manchester, England. (L. J.
B. Goldfarb, Physics Dept., Univ. of Man-
chester, Manchester)

4-8. Pharmaceutical  Sciences, 21st
intern., congr., Pisa, Italy. (Intern. Phar-
maceutical Federation, 11 Alexander-
straat, The Hague, Netherlands)

4-8. Plasma Physics and Controlled
Nuclear Fusion Research, conf., Salzburg,
Austria. (Intern. Atomic Energy Agency,
United Nations, New York, N.Y.)

4-9. International Assoc. for Analog
Computation, 3rd intern. sessions, Bel-
grade, Yugoslavia. (D. Strujic, Decan-
ska 14/1V, Belgrade)

4-9. International Congr. of Angiology,
4th, Prague, Czechoslovakia. (Z. Reinis,
4th Medical Clinic, Prague 2/499)

4-9. International Symp. on Funda-

mental Problems in Turbulence and Their

Relation to Geophysics (by invitation),
Marseilles, France. (Intern. Union of
Geodesy and Geophysics, 53 Avenue de
Breteuil, Paris 7)

4-9. Laurentian Hormone Conf., Ho-
berg’s Resort, Lake County, Calif. (Com-

S
i NP
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Take one set of results you got with Du Pont Glacial Acetic Acid Re-
agent. You can change bottles, shipments or locality, and you’ll reproduce
the same results—time after time! That’s because Du Pont continuously
runs this reagent through 113 separate analytical tests to keep it uniform

for your most stringent requirements.

It’s of uniformly high purity, too, exceeding American Chemical Society
requirements. And you get the convenience of single-trip cartons, dripless
sleeves, safety grips on 5-pint bottles and color-coded caps and labels.

Du Pont’s family of reagents includes Nitric, Sulfuric, Hydrochloric
and Glacial Acetic acids, and Ammonium Hydroxide. They’re readily avail-
able all over the country. Ask your local laboratory supply house or write
for list of suppliers. Industrial and Biochemicals Department, N-2545 S,

Wilmington 98, Delaware.
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mittee on Arrangement of the Laurentian
Hormone Conference, 222 Maple Ave.,
Shrewsbury, Mass.)

4-13. Inter-African Conf. for Food and
Nutrition, 4th, Bukavu, Congo Republic.
(Commission for Technical Cooperation in
Africa South of the Sahara, Pvt. Mail Bag
2359, Lagos, Nigeria)

4-14. Anglo-American Aeronautical
Conf., 8th, London, England. (Inst. of
Aerospace Sciences, 2 E. 64 St., New York;
N.Y)

.5-8. International Congr. of Homeo-
pathic Medicine, 25th, Amsterdam, Nether-
lands. (J. L. Fonteijn, Westzijde 116,
Zaandam, Netherlands)

5-8. Machine Translation of Languages
and Applied Language Analysis, intern.
conf., Teddington, England. (L. Dostert,
Director, Machine Translation Research,
Georgetown Univ.,, 1715 Massachusetts
Ave., NW, Washington 6)

5-8. National Chemical Exposition,
11th, Chicago, Ill. (Chicago Section,
American Chemical Soc., 86 E. Randolph
St., Chicago 1)

6-8. Effects of Ionizing Radiations on
Immune Processes, intern. symp., Lawr-
ence, Kan. (C. A. Leone, Dept. of Zool-
ogy, Univ. of Kansas, Lawrence)

6-8. Transmission and Processing of
Information, intern. symp., Boston, Mass.
(R. M. Fano, Research Laboratory of
Electronics, Massachusetts Inst. of Tech-
nology, Cambridge 39)

6-/2. Human Genetics, 2nd intern.
conf., Rome, Italy. (L. Gedda, 5 Piazza
Galeno, Rome)

7-8. Pacific Slope Biochemical Conf.,
annual, San Diego, Calif. (R. G. Wolfe,
Chemistry Dept., Univ. of Oregon,
Eugene)

7-9. International Cardiovascular Soc.,
5th congr., Dublin, Ireland. (H. Haimovici,
715 Park Ave., New York 21)

7-9. Parapsychological Assoc., 4th an-
nual congr., New York, N.Y. (W. A. Roll,
Box 6116, College Station, Durham, N.C.)

7-11. European Orthodontic Soc., 37th
congr., Bologna, Italy. (N. Gray, 16 Col-
lege Rd., Eastbourne, Sussex, England)

7-12. Neurogenetics, symp., Rome,

Italy. (L. Gedda, Instituto Gregorio
Mendel, Viale Regina Margherita 261,
Rome)

7—-13. Electroencephalography and Clini-
cal Neurophysiology, 5th intern. congr.,
Rome, Italy. (R. Vizioli, Viale Universita
30, Rome)

10-14. Tuberculosis Conf., 16th intern.,
Toronto, Canada. (C. W. L. Jeanes, 265
Elgin St., Ottawa, Ont., Canada)

10-15. Neurology, 7th intern. congr.,
Rome, Italy. (G. Alema, Viale Universita
30, Rome)

L0-17. International Union of Forest
Research  Organizations, 13th 'congr.,
Vienna, Austria. (Forest Research Inst.,
IUFRO Bureau, Vienna 89)

11-13. European  Organization for
Quality Control, 5th congr., Turin, Italy.
(Weena 700, Rotterdam, Netherlands)

11-14. International Flax and Hemp
Federation, 12th congr., Lisbon, Portugal.
(IFHF, 37 rue de Courcelles, Paris 8)

11-15. Cosmic Rays, 7th intern. conf.,
Kyoto, Japan. (Y. Sekido, Science Coun-
cil of Japan, Ueno Park, Tokyo)

11-15. Cybernetics, 3rd intern. congr., .
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PUMPS FOR
PHYSIOLOGICAL
RESEARCH

. a wide choice of pumps for the accurate
transfer of liquids and gasses.

TYPES OF LIQUID PUMPS

e Infusion e Peristaltic

e Withdrawal e Single Speed

e Single Syringe e Multi-Speed

e Multiple Syringe ® Variable Speed
e Continuous-Automatic ® Servo Controlled
® Reciprocal e Portable

TYPES OF RESPIRATION PUMPS

e Variable Speed
e Servo Controlled

Single Speed
Multi-Speed

Pumps to meet special needs can be made to order.

Please write for detailed data sheets
and Catalog 1960-61.

HARVARD APPARATUS CO. INC.

DOVER +« MASSACHUSETTS + U.S.A.

(@ non-profit organization)

ELECTRONIC
VARIABLE-SPEED

AG GONTROLLER and
Matching DC MOTOR

2T60 ELECTRONIC CONTROLLER
with matching 1/50 H.P. DC MOTOR

87,

Complete, F.OB,,
Las Vegas,
Nevada

SPECIFICATIONS

@ Thyraton tube operated controller
gives stepless operation @ Input:
110-120 V., 60 cy. single phase @
Qutput: 0-120 V., 200 ma. DC to
armature ® 1/50 H.P. ball bearing, Other models to
right angle, gear head, shunt wound, /4 H.P, motors
DC motor @ Reversible @ Armature dvailable
shaft is extended ® Armature speed '
0 to 4000 R.P.M. ® Motors in gear Requestdata,
ratios: 6, 18, 30, 36, 60, 100, 300,

540, and 1120:1 in stock.

GERALD K. HELLER CO.

2673 South Western Street, Las Vegas, Nevada, P. 0. Box 4426

PAPER
CHROMATOGRAPHY
APPARATUS

electric desalter

Describing Special
f

Apparatus for or paper chromat
Paper

Chromatography

KENSINGTON SCIENTIFIC CORPORATION

Write for for the removal of
inorganic salts from
Catalog K-50 sugars, amino acid

and other organic agi
in preparing samples

< apparatus for eluting
[ paper chromatograms

]
&?au scale
. ﬁu -dimensional

chromatography

descending chromateo
n paper strips or §

1717 FIFTH STREET - BERKELEY 10, CALIFORNIA
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ROTARY
SPRAY

B

EVAPORATOR .,

new from Nester and Faust — up
to 100 % higher evaporation rate!

Permitting continuous addition
during operation, the rotary
spray evaporator utilizes a rotat-
ing stainless steel spray agitator
which picks up solute and solvent
—spraying it onto the heated
walls of the flask.

® Vacuum tight system has
capability of 10° mm Hg—
leak-free, eliminating vapor
escape.

® Excellent for materials with
high heat of vaporization
and for evaporation of alco-
hol below room temperature.

® Product can be distributed
over a small area.

® Large quantities of water
can be removed after liquid
chomatographic run.

® Liquid which tends to foam
may be added slowly.

® Large 2 neck for easy re-
moval of material.

For purchase or more information,
write:

2401 Ogletown Rd., Newark, Del.
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Namur, Belgium. (Intern. Assoc. for
Cybernetics, 13 rue Basse-Marcelle,
Namur)

11-15. Instrument Soc. of America,
instrument-automation conf. and exhibit,
16th, Los Angeles, Calif. (W. H. Kush-
nick, 313 Sixth Ave., Pittsburgh 22, Pa.)

11-15. Marine Sciences Instrumentation,
symp., Woods Hole, Mass. (D. D. Ket-
chum, Woods Hole Oceanographic Institu-
tion, Woods Hole, Mass.)

11-15. Radioecology, symp., Fort Col-
lins, Colo. (Miss A. Barker, American
Inst. of Biological Sciences, 2000 P St.,
NW, Washington 6)

11-16. International Union for the
Scientific Study of Population, 12th
congr., New York, N.Y. (C. V. Kiser,
Milbank Memorial Fund, 20 Wall St.,

New York 5)
11-16. University of Hong Kong,
intern. scientific congr., Hong Kong.

(University of Hong Kong, Hong Kong)

11-19. International Congr. of Naviga-
tion, 20th, Baltimore, Md. (E. W. Adams,
Jr., 22 Light St., Baltimore 2)

11-21. International Cloud Physics
Conf., Canberra and Sydney, Australia.
(E. G. Bowen, Commonwealth Scientific
and Industrial Research Organization,
University Grounds, Sydney)

12—13. International Federation of Sur-
gical Colleges and Societies, 4th annual
Oslo, Norway. (K. Cassels, IFSC Office,
Royal College of Surgeons of England,
Lincoln’s Inn Fields, London, W.C.2)

12—-15. International Pharmaceutical
Federation, 19th general assembly, Athens,
Greece. (J. H. M. Winters, Alexander-
straat 11, The Hague, Netherlands)

12-15. Mass Spectrometry, conf., Ox-
ford, England. (W. J. Brown, Instrumenta-
tion Div., A.E.I. (Manchester) Ltd., Traf-
ford Park, Manchester 17, England)

15-20. World Medical Assoc., 15th gen-
eral assembly, Rio de Janeiro, Brazil.
(L. H. Bauer, 10 Columbus Circle, New
York 19)

13-16. European Congr., of Gerontol-
ogy, 3rd, Amsterdam, Netherlands. (A. J.
S. Douma, Haanplein 8, The Hague,
Netherlands)

14-17. Chemotherapy, 2nd intern.
symp., Naples, Italy. (P. Preziosi, Casella
postale 266, Naples)

14-20. High Energy Physics, intern.,
Aix-en-Provence, France. (E. W. D. Steel,
European Organization for Nuclear Re-
search, Geneva 23, Switzerland)

16-20. German Soc. for the History of
Medicine, Physical Science and Technol-
ogy, Augsberg, Germany. (G. Mann. Sec-
retary, Wilhelmplatz 7, Bonn, Germany)

16-27. International Scientific Film
Assoc., 15th congr., Rabat, Morocco. (M.
Afifi, 85 Ibn Toumert, Rabat)

18-2. World Meteorological Organiza-
tion, Commission for Aerology, 3rd ses-
sion, Rome, Italy. (WMO, 1 Avenue de la
Paix, Geneva, Switzerland)

18-20. Applied Spectroscopy, 8th symp.,
Ottawa, Canada. (R. Lauzon, Div. of Pure
Chemistry, National Research Council,
Ottawa, Ont.)

18-21. Embryological Conf., 5th intern.,
London. (L. Brent, Dept. of Zoology, Uni-
versity College, London, Grover St., Lon-
don, W.C.1)

Mighty Useful

DC MILLIAMMETERS
DC MICROAMMETERS

For a thousand and one uses in every
field of research and production of
which the following are typical:
Performance tests
Life tests
Tracer element studies
Photronic measurements
Medical electronics
Quality control in production

On some of the above, the recorder is used direct,

On others it operates in conj jon with additional
equipment.
DC Approximate
Input Response
Range Resistance
0-50 (A)
Microamperes 200 ohms Ya sec.
0-1 B
Milliamperes 1400 ohms Y sec. (B)

(A) Power required: 120 volts, 60 cycles,
(B) With 50,000 ohms in external circuit.

Here’s a versatile team of direct writing
instruments that combines extreme sen-
sitivity with simplicity of design and
ruggedness of construction for long,
trouble-free life. The simple, direct-
writing movement eliminates mainte=-
nance associated with servo or linkage
driven systems.

Like all E-A recording meters, E-A
Milliammeters and E-A Microam=
meters are guaranteed for two years.

Send for Catalog Sections 41 and 42

ESTERLINE ANGUS

Instrument Company, Inc.

No. 1 in fine Recording Instruments
for more than 50 years.

DEPT. L, BOX 596, INDIANAPOLIS 6, INDIANA
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now anyone can do it!

THIN
LAYER

CHROMATOGRAPHY

introducing the new
“TL" method after Stahl|

A major innovation in' Adsorption Chroma.
tography.

“TL" is the abbreviation for the Thin Layer
of adsorbent (specially prepared Silica Gel G)
which constitutes the ‘“open micro column”
(250 4, thickness).

With “TL"” rapid chromatographic separa-
tion on a MICRO scale of many compounds,
especially LIPIDS, barbiturates, alkaloids,
stereoids, and others is now feasible.
Preparation for a test is fast.and simple.
Required sample volume is from 1 to 10
mm3 quantities from 0.1 to 500 gamma.
Evaluation is by radioactive tracing methods
or staining by spray reagents. The latter can
be highly aggressive—permitting the use of
reagents not suited to other methods of
chromatography.

Major applications for “TL" are in
Pharmacy
Toxicology
Biochemistry’
Clinical Chemistry
Organic (fat) Chemistry

For full information, bibliography, and prices
request bulletin “TL",

BRINKMANN

INSTRUMENTS, INC.
115 Cutter Mill Road, Great Neck, N.Y.

Philadelphia « Cleveland « St. Louis + Houston « Miami » Menlo Park, Cal.
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Sigma is pleased to announce

SIALIC ACID

(N-ACETYL NEURAMINIC ACID)

Subject to availability, we offer limited
amounts of this interesting compound.

PEROXIDASE
GLUCOSE OXIDASE

Sigma offers many purities and activities
at prices guaranteed to please.

RIBONUCLEASE

5 x Crystalline and Chromatographed

Inquiries are invited for high purity prepara-
tions. We believe that Sigma Ribonuclease is
generally acknowledged to be the finest avail-
able for the current studies of structure and ulti-
mate purification.

Your assistance will help us continuously improve
the homogeneity of our Ribonuclease.

Our April 1961 Catalog has been distributed. Let us know if
you did not receive a copy. Be sure to give the name of your
laboratory.

CALL US COLLECT AT ANY TIME, JUST TO GET ACQUAINTED

4

The Research Laboratories of

SIGMA

CHEMICAL COMPANY

Day, Station to Station,
PRospect 1-5750

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

3500 'DEKALB ST., ST. LOUIS 18, MO., U. S. A.

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

—
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' CENCO

LABJAGK

Imitation is the sincerest form of flattery and the
Cenco Lab Jack has been overwhelmed with it. While
some who have followed offer sound design, or others
decent quality, none (as yet) has equalled Cenco's
design and quality at the same price.

Developed in collaboration with Dr. Aaron B.
Lerner of Yale University, the Cenco Lab Jack’s sim-
ple, efficient design and precision construction are
still its outstanding features. It will hold 100 Ibs. easi-
ly, with complete stability at all elevations between 3
and 10% inches. Its scissors action permits steady,
leLeI, and quick raising or lowering—a feature espe-
cially noticeable when maneuvering fragile glassware.

With over 25,000 in use throughout the world today,
we find only one trouble with the Cenco Lab Jack. It

lasts too long.
Mountainside, N. J.

NO. 19089-001-Cenco — Lerner Montreal

Lab Jack................ $34.00 Somerville, Mass.

Los Angeles
Birmingham, Ala.

CENTRAL SCIENTIFIC Ot

A Division of Cenco Instruments
Corporation

1700 West Irving Park Road,
Chicago 13, lllinois
Vancouver
Houston
Cenco S.A., Breda,
The Netherlands
Tulsa
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DEPENDABILITY
IN
RADIOCHEMICALS

oo
AR S

Safe, convenient, reliable
BETA-RAY SOURCES
in Industry and Research

Inexpensive B-sources applied in the works for thickness
gauging and continuous monitoring of sheet materials—
metal, paper, plastics—save time, labour and materials. They
are also valuable for dispersing static in the textile and paper
industries. Laboratory applications include use as ionising
sources in gas chromatography detection.

Here are some Half-life gl'aximum

typical examples:— years Energy
Strontium-90/Yttrium-90 28.0 2.25
Thallium-204 39 0.77
Krypton-85 10.6 0.67
Promethium-147 2.6 0.22

‘These sources, available in a range of activities, are individ-
ually tested to high standards of efficiency and safety. Further
details gladly sent on request.

Comprehensive catalogues are available on application.
Inquiries for all radioactive supplies and services to:—

THE RADIOCHEMICAL CENTRE

AMERSHAM, BUCKINGHAMSHIRE, ENGLAND
World centre for dependable radiochemicals

Telephone: Little Chalfont 2701
Telex: Active, Amersham 83141
Cables: Activity, Amersham, Telex

~_TAS/RC.69
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ONE SOURCE

for all your tissue
culture apparatus

KONTES—manufactures high quality tis-
sue culture products—designed to meet the
requirements of leading tissue culture
workers. Tissue Grinders, pipettes, spe-
cial apparatus and a complete line of flasks
—among them:

Dam in neck prevents fluid overflow.
Pointed end permits fluid removal with
minimal cell loss. Available in 4 sizes.

2. KONTES INVERTED NECK
T-SERIES FLASKS

Similar to regular Kontes T-Series

Flasks, except for inverted neck and

flat end. Entire floor area can be
probed and scraped. 4 sizes.

3. KONTES CARREL FLASKS
High quality windows permit optical
observation with minimum distortion.
Same type modified and used by Na-
tional éancer Institute.

4. KONTES LEIGHTON TUBE

Cylindrical wall above closed end flat-
tened to form a rectangular plane
surface 34 mm. long and 13 mm. wide.
This permits preparation of a sponge
matrix culture and a 22 x 11 mm.
“flying cover-slip” culture simulta-
neously in the same tube.

WRITE FOR NEW, FREE BULLE-
TIN TC- 4 describing all Kontes Tissue
Culture Apparatus.

KONTES
GLASS
COMPANY

Vineland, New Jersey
First Choice For Quality Technical Glassware
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mixed as a separate phase. In my con-
clusion I expressed the ‘“view,” that
is, the opinion, that the bulk of the
data support the exclusion of carbon-
ate as a structural constituent in apa-
tite. I made it clear that further evi-
dence must be collected before this
viewpoint can be held to be incontro-
vertible.

The article by McConnell and Mur-
doch (2) does not contain crystallo-
graphic proof that the carbonate is a
structural constituent of scawtite. With-
out a detailed x-ray diffraction structure
analysis, or some equivalent quantita-
tive method which can assign, with
certainty, position parameters to the
constituent atoms, any structure must
remain  in doubt. Even if it were
proved that carbonate appears as a
structural - constituent of this silicate
mineral (scawtite), this would not con-
stitute proof that the same situation
holds for the basic calcium phosphates,
that is, the apatites.

Hendricks (3), Carlstrom (4), and
I (5) have stated that the x-ray dif-
fraction patterns of francolite and
fluorapatite as shown by McConnell
(6) are different in relative intensity
values, owing to an orientation ef-
fect. McConnell kindly supplied me
with some of the francolite used in
his study (6). It was possible to pro-
duce an oriented powder diffraction
pattern such as he shows, or, if proper
precautions were taken to avoid orien-
tation, it was possible to produce a
pattern coincident with fluorapatite.
This result was reported to McConnell

in personal conversation before he

submitted his paper (6) for publica-
tion. )

It is not true that the x-ray diffrac-
tion studies on apatite discussed by
McConnell were performed on mate-
rials which were not analyzed. The
single-crystal, x-ray diffraction refine-
ment of the structure of hydroxyapa-
tite was performed on well character-
ized crystals prepared in our labora-
tory (7). In addition, each sample of
the calcium-deficient hydroxyapatites
was shown to be a single phase and
was characterized by chemical and

physical analyses (8). Reference to the

original papers will corroborate this
statement.

Whether or not carbonate must be
present for physiological mineraliza-
tion is not a subject treated in my
chapter (Z) and needs no further dis-
cussion here. It is possible, by taking
special precautions, to prepare hydroxy-

//f//’EXAUTANﬂ ﬁ‘\\

UNIFORM HEAT
For Research,
Testing, Drying,
Sterilizing, Baking

TEMPCOR
DIFFUSED

AIR HEET®
CHAMBERS

Tempcor thermocouple indicat-
ing-controlling pyrometer . . .
with over temperature protection
. . . for automatic temperature
control to 550°F.

Horizontal convection . . . for fine
temperature gradients . . .
achieved with diffuser plates and
Venturi type air ducts . . . assures
uniform temperatures throughout
entire work chamber.

Trouble-free pre-lubricated, high
volume, low velocity blower.

Nickel-chromium resistance alloy
heaters operate with consistency
at black heat.

4 sizes: 115 cu. ft. to 8 cu. ft.
... 2 and 3 shelves.
Prices: $505.00 to $1050.00,
F.0.B. Riverton, N. J.

Write for complete
technical information

wur_e.

ENGINEERING CORPORATION

Manufacturers of
Constant Temperature, Vacuum
and Controlled Atmosphere Equipment
2800 Tempcor Boulevard,
Riverton, N. J.
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apatite free of all carbonate content.
Thus the presence of carbonate is not
needed for the synthesis of hydroxy-
apatite.

The study of the exact nature of
mineral tissue is fascinating work. There
is room in this field for many view-
points and dissenting theories. I think
it is important to state clearly what is
known and what is not known about
these systems and I have attempted to
do this in my chapter (7). I urge all
workers in this field not to be satisfied
with the half-answers in our posses-
sion now. We need more experiments,
more facts, to define the atomic struc-
ture of hard tissue.

AARON S. POSNER
8408 Whitman Drive,
Bethesda, Maryland
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Grants and Applicants

The game of measuring past scientists
against present grant-reviewing policies
[Science 133, 1040 (1961)] can be
played without end. Freud was never
psychoanalyzed, Mendel lacked train-
ing in genetics, Boas’s degrees were.not
in anthropology, and Faraday’s formal

qualifications were belittled in his own '

time.

But these pioneers are not the ap-
plicants for today’s research dollars.
The request for a $20,000 analyzer
rarely comes from an amateur in
science, and the retired school teacher
does not seek $50,000 (plus overhead)
for studies on carcinogens. Current
applicants make a point of their educa-
tion, degrees, training, publications
(and imagination) and expect to be
judged accordingly.

It is true that a polished research
plan does not automatically guarantee
results. But no one has suggested that
totally unplanned excursions are more
productive. There are discovery-prone
investigators and discovery-proof work-
ers, and it is reasonable to bet on the
former.

iImproved Ace

Water Distilling Apparatus
An efficient system for triple distilling

Cat. No. 6463. Heré is an efficient system to produce triple distilled
water: Ordinary distilled water treated with potassium permanganate is intro-
duced into the top flask from a polyethylene 5 gallon bottle for the 5 liter size
or a 13 gallon bottle for the 12 liter size. The 5 liter size produces about 1
liter/hr. product-and the 12 liter size about 2 liters/hr. The overhead con-
tainers will run for at least 16 hours without refilling. The level in the flask
is controlled by means of platinum contacts, and a sensitive electronic relay
which operates a solonoid glass valve in the feed line. Operation is stable and .
consistent. Heat input to the bottom flask is adjusted to maintain the rate of
distillation set for the top flask. The use of full heating mantles is recom-
mended to minimize the effect of air circulation in the room.

Standard unit consists of glass parts, clamps, support stand approximately
6 ft. in height, supplied in kit form with directions for easy assembly, poly-
ethylene bottle, electronic relay, and platinum contacts. Price 5,000 ml
$475.00 net, 12,000 ml $485.00 net.

Additional equipment available from Ace: Glass Col Heaters, Power-
stats. An economical unit of 5 mounted Ace Heat Controllers may be used in
place of Powerstats. For detailed information, Write Dept. S.

ACE GLASS

INCORPORATED

Vlneland N. J.

Circle No. 215 on Readers’ Service Card

Louisville, Ky., Springfield, Mass.




Mortars &

Pestles

Coors offers a wide variety of mortars and
pestles—shapes, sizes and materials. Of par-
ticular importance is the Coors Alumina
Mortar and Pestle, designed by Coors to
meet the requests of chemists and techni-
cians. Made of 96% aluminum oxide, it
has- extremely high mechanical strength.
Sapphire hard, it resists surface wear and
consequent sample contamination. Polished
grinding surfaces stay smooth, easy to clean.
Unique shape of mortar is easier, more com-
fortable to hold. The exclusive rubber ring
included in the base (patent pending) pre-
vents slippage and accidental loss of sample.

Available through your local laboratory

supply dealer

COORS PORCELAIN COMPANY

GOLDEN, COLORADO

Try UNITRON'Sn

The Model MPS is a precision instru-
ment designed to meet the exacting
requirements of science, education
and industry. Ideal for work in chemis-
try, crystallography, biology. as well as
the technology of paper, glass, textiles
and petroleum.

® Eyepieces: 5X (micro.), 10X (cross.)

® Objectives: 4X, 10X, 40X, achro-
matic, strain-free, centerable

* Nosepiece: quick-change type

3-lens, swing-out top' mount, iris
diaphragm

® Polaroid polarizer: rotatable 360°
* Polaroid analyzer: in sliding mount
® Bertrand lens: centerable

© Stage: 115mm diameter, revolves
360°, reads to 67 with vernier

® 2 Compensators: quarter-wave
plate and first order red plate

® Focusing: both coarse and fine
FREE TEN-DAY TRIAL

Quantity prices on three or more

Accessory mechanical stage $14.75

INSTRUMENT COMPANY o MICROSCOPE SALES DIV.
66 NEEDHAM ST., NEWTON HiGHLANDS 61, MASS.

' Please rush UNITRON's Microscope Catalog 4-R-$
I Name.
C

City. State.
SIS B SN D SN B G S BN SN N S SEE B

I

I

Address. I

I I
J
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PARR Apparatus
For Catalytic
Hydrogenation Reactions;

Catalytic reduction, condensa-
tion and other reactions with hy-
drogen at pressures up to 5 atm.
are conveniently performed in
the PARR Series 3910 Pressure
Reaction Apparatus, using 500
ml, pressure-tested glass reace
tion bottles. Connections to @
4-liter tank permit quantitative
control of hydrogen consumed.
An electric heater and a bottle
pressure gage can be added, if

desired.
Ask for Specification 3910

INSTRUMENT COMPANY
MOLINE, ILLINOIS

Years ago, in the Neolithic, an
anonymous Sumerian discovered wine.
Admittedly he lacked formal training
in microbiology and carbohydrate
chemistry. But in all probability he
was versed in juice technology and
combined intuition with persistence and
the experimental approach. These same
qualities, in modern dress, involve
training, knowledge of the literature, a
facility at posing problems, and dem-
onstrated ability to see them through—
qualities that may be present in one
man, or shared by a team.

STANLEY M. GARN
Fels Research Institute,
Yellow Springs, Ohio

Federal Aid to Education

In the editorial “Equal but separate,”
on federal aid to education [Science
133, 1043 (7 Apr. 1961)], there are
several debatable points—for example,
that of the legality under the consti-
tution of federal aid to education and
of whether the necessity for this is real
(the increase in school construction
since World War II has been much
more rapid than the large increase in
the number of students).

The point that really concerns me,
however, is the argument that federal
aid is needed because the communities
and the property tax can no longer sup-
port schools. Does the author of the
editorial feel that there are other
sources, aside from all the local com-
munities, of federal income, and does
he feel that the money the federal gov-
ernment acquires in a community
multiplies on its trip to Washington?
If this type of fuzzy thinking is repre-
sentative of the scientific community
which Science represents, the situation
is indeed deplorable. ,

RALPH S. RIFFENBURGH
595 East Colorado Boulevard,
Pasadena, California

The editorial entitled “Equal but
separate” contains errors in logic and
fails to use facts to justify a position.
It is, therefore, little more than a regur-
gitation of some widely publicized
views. Such a spurious effort is espe-
cially inappropriate for a scholarly
publication.

For instance, it is a flagrant non
sequitur to claim “the deficiencies in
education in the United States are
serious in the extreme” follows from

SCIENCE, VOL. 134



“. .. the U.S. Office of Education puts
the need at around 140,000 new class-
rooms, with no expectation that the
property tax, the present mainstay of

mee s neee 2" Quality Instruments for Research

Moreover, the author of the editorial

conveniently fails to note that the Of- MQ de in U,S,A,

fice of Education booklet No. OE-
10005 also shows, in Table 6, that the |

“need” for new classrooms declined AUTOMATIG
from something in excess of 159,800 - :

to 132,400 during the period 1955 . -
through 1960. Nor does he mention -

that the number of graduates per 100 HE cn RDING :

persons 17 years of age has risen

steadily to 64.9; that the percentage of ' -
the population that is illiterate has fall- . - VACUUM

en steadily to 2.2; that the pupil-

teacher ratio has fallen to 25.8 to 1; . _
that the number of pupils in excess of : . BALANCE

normal capacity has declined 17.3 per-
cent in the last five years; that the
total number of degrees earned has

steadily risen, to a level of 486,400 in _ Rec‘_’rder charts weight,

1960; that total expenditures per pupil or Weight and-temperawre
for public elementary and secondary e - b
schools has steadily risen, to $446; that e - againsi time

“total expenditures for education, as a.
percentage of national income, now :
stands at 5.39 percent. These data pre- Remote control, built-in weights
clude any belief that “deficiencies in . '
education in the United States are _ .
s€rious in the extreme.” If present “de- sl 3 e T b Tl ke b e el o alend c b b
ficiencies are serious in the extreme,”
educational conditions heretofore would
have to be described as chaotic; I think
most of us, including the author of
the editorial, would be reluctant to
draw such a conclusion. '
In addition, even the author’s basic
premise is faulty! The property-tax -
structure certainly is capable of being
increased considerably; property taxes
are on the rise and have been for many
years. Furthermore, there are other SO SRR S s S s 2 i i i s e e e i e e e e Al I it i i i i it
state, county, city, and miscellaneous ' : . :

Will weigh samples...

@ in air or inert gases

® at atmospheric or reduced pressures

® on balance pan or suspended below the balance in a
furnace for thermogravimetry or differential

|
|
|
|
I
|
I ;
I ® at room or higher temperatures
I
|
|
i thermal analysis

|

~ SEMI

local sources of tax revenue untapped o o WCEE  AMALYTICAL
as yet. Is it too much to ask that edi- Capadty. . ' io0s  am0s ; !
torial writers recognize that federal = ',f_ . '1 /160 V1o

funds for education arise from the pdes s 0 e BT

same sources as do local funds for :‘:;':;;fc - . -
education? opergtion.............. 400 mg 4000 mg

Consider for a moment that in 1940 - ' .
the size of the U.S. economy, measured

by gross national product, was $100 ’ _ 4 / “ N ..
billion; today it is $500 billion. In R QG&ED \ SymbOI Of QUOI”Y
1940 the federal government was get-

ting from taxes about $5 billion, or WRITE FOR .

5 percent of the nation’s economic BULLETIN 459. & Progress S’nce ’880.
wealth. It is now getting $80 billion,
or 16 percent of the economic wealth. \ ' N\ 1AV (N AL 4§ KN N \ (

I submit that the federal government, |  AANUATANINCARY(ON /NS NI @) O T o
not local government, has reached the 2151 LAWRENCE ST. - TELEPHONE ALpine 5-1723 - DENVER 5, COLORADO
point of diminishing returns onm tax
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yield. What magic spell will the fed-
eral government weave to create
greater support for education? And
where is the evidence validating the
real need for federal support on an
expanded scale?

The editorial seems to imply justifi-
cation for federal aid to education by
saying, “One of the bitter truths about
education is that opportunities are not
equal for all students. Difference in
level of income is a familiar source of
inequality.” But, here again, the edito-
rial fails to recognize that differences
in intelligence, in physical stamina, and
in parents also are familiar factors in-
timately related to inequality of oppor-
tunity for education. The really perti-

nent question is whether true equality
of opportunity for education can ever
be attained while the noneconomic,
human factors determining an individ-
ual’s level of income remain unequal.
Indeed, singling out income as a vari-
able appropriation for federal subven-
tion is specious reasoning.

Is it, in fact, a “bitter truth” that
opportunities for education are not
equal for all students, as is claimed by
the author of the editorial? Perhaps
my thinking is conditioned by the fact
that I was able to earn advanced de-
grees from a state-supported univer-
sity (Illinois) and a private university
(Chicago) with absolutely no parental
or scholarship financing. I do believe
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New! '

Leakproof
closure

New!

Dispensing
tube always
in fluid

Squeeze
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Write Dept. 217 for Catalog
Sheet N-15.

a good case can be made for the value
of overcoming obstacles in obtaining an
education. At all events, the “opportu-
nity” to work one’s way through
school still exists, regardless of the
merits of the procedure! Moreover,
there are today far more student “op-
portunities” for scholarship and loan
assistance than was true just a few
years ago. We surely recognize, do we
not, that rapidly rising personal in-
comes are ever more widely distributed
among the population and are powerful
equalizers of opportunity for higher
education? Greater equality of oppor-
tunity now exists regardless of the
parent’s absolute level of income. Last,
but by no means least, the Conant
report shows clearly there is no dif-
ference in the quality of secondary
education obtained by students attend-
ing the “better” schools—that is, those
with greater financial resources. One
must conclude that the advantage sup-
posedly accruing to the more affluent
parent is illusory. A valid summation
of educational opportunities is that
they are more widespread than ever
before; the only “bitter truth” is that
for certain people it is “easy” to obtain
an education.

For the past 185 years we have had
an expanding educational system that
makes education increasingly available.
Ever more students, in total and on a
per capita basis, take advantage of
these benefits. Our educational system
has evolved with minimal federal aid
(3.5 percent of the total financial
support of primary and secondary
education.) Rather, massive local aid
to education has made our educational
progress possible. I submit that we are
quite capable of improving and ex-
tending this system without the alleged
panacea of federal aid for public
school construction and teachers’
salaries.

May I suggest that in the future the
editors of Science editorialize on mat-
ters of natural science, not sociology.
Readers are more willing to accept
your competence here, and your edito-
rials are apt to be valid.

E. H. VAUSE
Charles F. Kettering Foundation,
Hinsdale, Illinois

These communications offer many
criticisms. In reply, I should like to
offer two reasons why the old reliable
property tax as a source of funds for
schools is of limited use. (i) The dis-
tribution of children through the coun-
try is not well correlated with the dis-
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tribution of valuable property. On a
variety of scales, from city versus
suburbs to this region of the country
versus that region, the children are one
place and the money is another. (ii)
The property tax is very regressive. Ac-
cording to testimony by the National
Education Association in support of
federal aid to education, “this tax hits
incomes under $2000 almost three
times as hard, percentagewise, as it
does the incomes of $15,000 and over.”
I am not pretending that these argu-
ments are original. As Vause says, the
views expressed in the editorial are
“widely publicized.” I am merely sug-
gesting that these views, if well known,
have also been well defended.—J.T.

Satellite Orbits

1. 1. Shapiro and H. M. Jones, of the
Lincoln Laboratories, and R. W. Park-
inson, their collaborator, now at Aero-
nutronics Inc., have raised the question
of priority with respect to the publica-
tion of calculations on the effect of
radiation pressure on satellite orbits.

I am more than pleased to put on
record the fact that our interest in this
subject was stimulated by reports of the
work of Shapiro, Parkinson, and Jones,
which they subsequently published [Sci-
ence 131, 920 (1960)]. These reports
led me to suggest to Peter Musen of
our division that he might undertake an
investigation of this same problem. As
a result of my suggestion Musen devel-
oped an independent theory of the ef-
fect of radiation pressure on satellite
orbits, which he and his collaborators
applied shortly thereafter to the orbit
of the Vanguard satellite [Musen, Bry-
ant, and Bailie, Science 131, 935 (1960)],
demonstrating that the discrepancy be-
tween theory and observation for the
Vanguard orbit was removed by the
allowance for this effect.

ROBERT JASTROW
Theoretical Division, National
Aeronautics and Space Administration,
Silver Spring, Maryland

Aims of a Scientists’ Association

Theodore C. Kahn’s letter of resig-
nation and protest [Science 133, 656
(3 Mar. 1961)] will undoubtedly bring
many responses. I think that I am with
the majority of members of the AAAS
in believing that our association is not
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designed for the economic advancement
of scientists. I do agree that the eco-
nomic and social position of physicians
is to be envied, but I do not attribute
that to the American Medical Associa-
tion.

The AMA has accomplished a great
deal for the science of medicine and
for the standards of medical education
and medical practice. But I'm amazed
that Kahn should wish to have the
AAAS emulate the accomplishments of
the AMA for the economic and polit-
ical situation of its members. I thought
it was pretty generally agreed that
physicians manage their personal rela-
tionships very much better than their
coordinated public relations. Many of
us think that the resourcefulness of
AMA is inadequate to the demands of
our rapidly changing culture. Under-
stand, I’'m not writing about the short-
comings of AMA—of course I wish we
physicians knew better what to do. I
am only trying to make clear how
fatuous is Kahn’s expressed desire for
a scientists’ association that will engi-
neer scientists’ success.

R. R. NEWELL
50 Yerba Buena Avenue,
San Francisco, California

“Xenobiology”

The nominalistic problem of a gen-
eric prefix for the sciences concerned
with the study of extraterrestrial autoc-
thons had been faced, and elegantly
solved, by at least one science-fiction
author long before it had become the
putatively realistic concern of such
august bodies as the National Academy
of Sciences—National Research Council.
The proper word, as any science-fic-
tion reader should know, for the study
of, say, extraterrestrial biology is
“xenobiology,” not “exobiology.” This
neoterism was used by Robert Hein-
lein some 7 years ago. His arguments
in favor of it are set forth in the fol-
lowing personal letter.

You are correct in thinking that I used
“xenobiology” (and several other words
starting with “xeno-” in The Star Beast
[Scribner’s, New York, 1954]. But I
am not certain that I coined the term;
it is quite possible that I saw it used
elsewhere, in fiction or non-fiction, and
made use of it.

Of the several “xeno-” words I have
used, I did coin “xenic,” and this is a
most useful adjective for designating any-
thing foreign to the planet Earth—cul-
tures, life forms, customs, history, cloth-
ing, food, you name it.
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I note that Hubertus Strughold uses
“astrobiology” in the way in which
Lederberg [Science 132, 393 (1960)]
uses “exobiology” (and as you and I use
“xenobiology”). Try coining a designat-
ing adjective from either of these terms:
“astral” and ‘“exic” seem to be the ob-
vious ones. “Astral” is not only tainted
with occultism, but is off in the wrong di-
rection to start with, as “astron” is a
star—and stars are about the least likely
places to find life, culture, etc.

“Exobiology” does not suffer from the
innate self-contradiction found in “astro-
biology” but the prefix “ex-” or “exo-”
has its own great shortcomings; it is tired
and means too many things. The Mer-
riam unabridged lists some 200 “ex-”
words, and among them are many of the
commonest words in English. . . . But
“xeno-" and “xen-” have only seventy
entries not one of which is a common
word.

I submit that it is more sensible to
use this almost-virgin prefix in designat-
ing non-terrestrial things, concepts, and
fields of study as it will minimize conflicts
in meaning, since a neologism constructed
with the prefix “xeno-” is extremely un-
likely to resemble or duplicate any other
word already in existence (I can find only
two probables; “xeno-parasite” and
“xenolith”—see p. 2963 of the big
Merriam).

But the situation is quite different with
“ex-” and “exo-”; there are hundreds
of probable conflicts with common words;
e.g., a major field in “exobiology” is nec-
essarily “exogenetics”—but exogenetic al-
ready has an established meaning in
biology. A scanning of pp. 887-904 of
Merriam will disclose dozens to hundreds
of such conflicts.

In my opinion, “xXeno-” is the best
choice from the standpoint of derivation.
But, be that as it may, it is certainly
the best of these three in the interest of
clarity and exactness.

ROBERT HEINLEIN
Colorado Springs, Colorado

I submit that Heinlein has set forth
the arguments for ‘Xxenic,” “xeno-,”
and “xen-"; let not xenophobia stand
in the way of the prompt adoption of
these useful, elegant, and unique pre-
fixes for designating the extraterrestrial
sciences.

HArROLD WOOSTER
2108 Seminary Road,
Silver Spring, Maryland

Exporting Universities

In response to the editorial “Diploma
diplomacy” [Science 133, 1557 (19 May
1961)], I wish to second the motion
of Arthur F. Burns that universities be
exported to those countries that ask for
educational aid.

It has been my observation that edu-
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cation in the United States of foreign
students brings much dissatisfaction to
the individual himself upon his return
to his native land. This is due to the
fact that facilities which he has become
acquainted with in the United States are
not available to him in his homeland,
and therefore he has little opportunity
to teach others what he has learned.
With the exporting of a university, the
facilities would be established in his
own country and would always be
available to him, even after graduation.

The exchange of graduate students
from foreign countries is healthy and
good at the level of the individual, but
for real upgrading of a country’s educa-

tion the educational facilities should be
built on the students’ own soil and the
degrees given should include graduate
degrees requiring research.

Having been an engineering adviser
at Cheng Kung University in Taiwan
for two years, I wish to put in a word
of caution regarding foreign aid to edu-
cation. Education does not adapt itself
too well to crash programming. At least
10 years are needed, with a tapering-off
period of 5 years during which both
financial aid and advisory aid are
gradually diminished to zero.

H. V. FAIRBANKS
College of Engineering,
West Virginia University, Morgantown
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