TURTOX, world-wide the Number One
name in materials for the life sci-
ences, now offers convenient ‘‘one-
stop’’ shopping for all your laboratory
needs. It has joined camBosco, dis-
tinguished producer of materials for
the physical sciences. Together they
total 150 years of service to science
education. Their new name:

MACMILLAN SCIENCE CO., INC.

342 Western Ave. 8200 S. Hoyne Ave.
Boston, Mass. 02135 Chicago, lll. 60620
(617) 782-7832 (312) 488-4100

Just off the press: our new LIFE & PHYSICAL
SCIENCES catalog, 1973, 74 edition, free to
educators (junior high through university).
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Write for catalog or see us
at the NS T A Convention in

Detroit . . . March 30-April 2

Booth 239

lab-Pak scientific corp.
Baldwin Place, New York 10505
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VITROKITS With Clear-Seal Joints
The Unground Joints
That Seal Without Grease

Clear-Seal joints
eliminate
contamination
and mess

from grease at
no extra cost over
ground joints. '

Send today
for complete
information.

WHEATO

BEE BTN T R

Division of Wheaton Industries
Manufacturers of Laboratory Apparatus
and Instrumentation

Millville, N. J. 08332

Tel: (609) 825-1400 Ext. 314
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It starts with...

hiclbua®

A complete line of educational
nuclear instruments —

Model 500 Nuclear Scaler $350.00

Model E-2 Student Scaler
All New — $245.00

Complete Student Lab Stations
All Backed By Our Famous
Three Year Warranty
and Service

And... —
License exempt radioiso-

topes, accessories and lab

manuals.

+77,¢£“4® INC.

P.O. Box R Oak Ridge, Tn. 37830
615/483-0008
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ENVIRONMENTAL SCIENCE
INSTRUMENT OUTFIT

Rugged battery-operated pH, Conductivity
and Temperature Meters are ideal for
FIELD or LAB usei

Your students can make accurate, rapid
determinations with this all solid state
circuitry, multi-parameter instrument out-
fit. Included are meter readouts for pH,
temperature and conductivity with con-
version tables for total dissolved solids
and salinity.

SPECIFICATIONS:

The pH Meter covers the range from pH 0 to
pH 14 (in G.1 increments) with a readability
to 0.05 of a pH unit.

The Conductivity Meter includes a dual range
scale and two probes. Low range covers 0-2000
in 50 micromhos‘cm increments. High range
covetrs 0-80,000 in 2000 micromhos/cm incre-
ments.

The Temperature Meter covers the natural
temperature range of —10°C to 60° in 1°C
increments.

USES: Water Analysis * Soil Anal-
ysis ¢ Chemical Pollution Detection
e Limnology * Oceanography ¢ Vo-
cational Agriculture ¢ Ecology °
Chemistry ¢ Thermal Pollution
Measurements ¢ and other Envi-
ronmental Science Studies

SEND TODAY FOR THE
PRACTICAL SCIENCE
EQUIPMENT CATALOG

Specifications and prices on
Environmental Science out-
fits, apparatus and paper-
back handbooks.

/,‘%//g Lhomico/g

EDUCATIONAL PRODUCTS DIVISION

LaMOTTE CHEMICAL PRODUCTS COMPANY

CHESTERTOWN, MARYLAND 21620
PHONE 301 778-3100

Serving science and industry since 1919.
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Space
Watchers:

THE FLIGHT OF APOLLO XVII
(The final lunar landing
mission in the Apollo program)
APOLLO 17 35mm Slides
(64 color). . .$16.00
APOLLO 17 Color Prints
(12—9Y2” x 117"). .. $2.00
APOLLO 7 through 17
Commemorative Coins
(Set of 11) Bronze. . . $18.50
(Set of 11) Antiqued. . . $21.50
Complete Catalog
(GEMINI IV through APOLLO 17)...8.50
OR, FREE WITH ANY ORDER.
Add .50 for mailing and
handling charges ($2.00 for
overseas shipments)

Space Photos

Department SN9
2608 Sunset Blvd., Houston, Texas 77005
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FREE RUBY CRYSTAL

WRITE TODAY to find out how you can re-
ceive a different, interesting mineral speci-
men each month. Detailed “come-alive” fact
sheet included. Fascinating hobby for all
ages. Start your own collection right now!
FREE Natural Ruby Crystal

with each membership.

7 MINERAL OF THE MONTH CLUB

P.0. Box 487-2-12 YUCAIPA, CA 92399
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SOMETHING NEW

MACROWAVES™

Operate at 40.68 MHz. Make practical open
conveyorized cavities and previously impos-
sible applications.

For instance: DRYING & CURING

Tire Cord Sterilizing
Plastisol Coatings Defrosting
Webs—All Types Cooking
Rubber in Rolls Heating
Glue in Packaging Laminating

Heating Very Large Objects
etc., etc., etc.

Send your inquiry to:
RFC, INC., 50 PARK STREET
medFIELD, MASS. 02052

Phone: 617-762-4900 J. Manwaring
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ALL TYPES OF

MODELS

SEND FOR FREE CATALOG

S.R.M,, INC.-BOX 1422w =
JANESVILLE, WI 53545
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=-76°C
Ultra-Cold.
-96°C

Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you can
label each door to know what’s
inside. Easy labeling for what'’s
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 2”
portholes for recorders? The
Kelvinator Commercial name?
You got them. Don’t be caught
in the cold without ultra-cold.

i
[
N /
Contact J. E. Hirssig at Kelvinator \

Commercial, the company that knows
how to give you 12 cubic feet of the best cold you ever had.

Upright UC-105 (—76°C/ —105°F) Chest UC-520 (—85°C/—120°F)

Chest UC-540 (—96°C/—140°F)

Kelvinator

621 Quay Street ¢ Manitowoc, Wisc. 54220 « (414) 682-0156
One of the White Consolidated Industries

Wel
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SCIENCE YOUTH
ACTIVITIES
of Science Service
Science Talent Search

The Science Talent Search
identifies high school seniors
talented in science and mathe-
matics. Greatest emphasis in se-
lection is placed on the quality
of an independent research proj-
ect done by the student. Forty
finalists are chosen to receive
a five-day all-expense trip to
Washington to compete for
scholarships and awards total-
ing $67,500. The closing date
for the 33rd Annual Science Tal-
ent Search will be Dec. 15, 1973.

International Science and
Engineering Fair

The International Science and
Engineering Fair, the “World
Series’ of science fairs, is held
annually with over 400 student
contestants representing over
200 doffiliated science fairs in the
United States and foreign na-
tions. It is for students in the
9th through 12th grades, who
compete for over 300 awards
presented by Science Service and
other organizations. The ISEF
takes place in May each year,
and will be in San Diego in
1973.

Science Clubs of America

Science Service encourages
the formation of local science
clubs and their affiliation with
Science Clubs of America. Affili-
ates receive an SCA Handbook,
containing information about
club organization and suggested
activities, together with mailings
of other materials of interest.

THINGS of Science

These are small kits for un-
dertaking simple science experi-
ments at home or in school,
mailed to subscribers on a
monthly basis. The kits are
aimed at the junior high school
level. Each contains an instruc-
tional booklet plus simple ma-
terials. Topics are extremely
varied. Recent kits have included
Touch, Color Vision, Solar
Energy, Life Cycle of a Can, and
Seashells.

For more information write to:
Science Youth Activity Program

Science Service
1719 N St NW
Washington, D.C. 20036




ADVERTISEMENT

LOGIC NEWSLETTER

PUBLISHED 1010, TIMES PER YEAR (SEPTEMBER—-JUNE) Per ISSUE $1.00

ANNOUNCING THE LOGIC NEWSLETTER

® A USER ORIENTED NEWSLETTER FOR EDUCATORS, INSTRUCTORS, EXPERIMENTORS,
INVENTORS, S—F ENTHUSIASTS AND TECHNOLOGISTS.

® ALL MATERIAL IS PREPARATORY FOR DETAILED UNDERSTANDING OF DIGITAL COMPUTERS,
NEURONS AND ROBOTS.

® CONCEPTUAL TRAINING IN ORDER, LOGIC, ABSTRACTION, IMPLICATION, VARIATION, SET
THEORY, COMBINATORIAL MATHEMATICS, AND TIME-DEPENDENT PHENOMENA.

® LEARN THE CONTRIBUTIONS OF BOOLE, VENN, KARNAUGH, VEITCH, BABBAGE, De MORGAN,

ARISTOTLE, GRAY, HAMMING, HOLLERITH, GOTO, van NEUMAN, QUINE, WILKES, PASCAL, MC
CLUSKEY, SHANNON, and many others.

® EACH ISSUE INCLUDES:

— FEATURE ARTICLES ON LOGIC DESIGN
— APPLICATION NOTES ON NEW INTEGRATED CIRCUITS
— BOOK AND ARTICLE REVIEW
— DESIGN AIDS TO LOGIC IMPLEMENTATION
— EXPERIMENTORS CIRCUITS
® THE LOGIC NEWSLETTER BALANCES ITS PRESENTATION BETWEEN HISTORICAL
PERSPECTIVE, CURRENT UTILITY, AND FUTURE DEVELOPMENTS.

® SUBSCRIBE NOW AND RECEIVE FIRST ISSUE (SEPTEMBER 1972) FREE WITH LOGIC FUNCTION
CHART AND TRUTH TABLE SUMMARY.

— SPECIAL OFFER or $9.00 for 10 Issues (One Year)
$15.00 for 20 Issues (Two Years)

— STANDARD RATES $10.00 per Year
$18.00 Two Years

JUST_TEAR_OFF AND_MAIL_WITH_REMITTANCE

LOGIC NEWSLETTER PLEASE CHECK
P.0.B. 252 O ONE YEAR $9.00 ENCLOSED
WALDWICK, N.J., 07463 0O TWO YEARS $15.00 ENCLOSED

0O SAMPLE COPY $1.00
PLEASE ENTER MY SUBSCRIPTION TO THE LOGIC NEWSLETTER

NAME
ADDRESS

CITY . STATE ZIP




Technically intriguing items
from TRW, guaranteed to add luster to your

conversation and amaze your friends.

0]) Say Can You See Discussions about whether
or not we should “go into space” often overlook
a fundamental point—namely, that we are in space already.
Each of us is an astronaut on a spacecraft called earth
traveling around the sun at 18,000 miles per hour. The
biological community that lives on the spacecraft has a
fragile life support system—the thin film of soil, air and
water in which we dwell. During the past century, the
number of passengers aboard the spacecraft has increased
tremendously; so also has their ability to consume its finite
supplies. We see some of the results in the pollution of
our environment and the decay of our resources.

As astronauts we need to take care of our spacecraft—
to check on its status, to monitor its resources, and to see
that we are not doing irreparable damage to its vital life
support system. With this in mind, NASA has undertaken
several programs which will bring the technology of space
to bear on some very down-to-earth problems. One of
these programs involves the development of advanced
sensors. From the vantage point of a satellite orbiting the
earth, these sensors will someday be able to monitor air
quality, determine the condition of crops, or help locate
mineral resources.

Currently, TRW is developing such a sensor for NASA.
It is called MOCS, an acronym for Multichannel Ocean
Color Sensor. MOCS is based on the principal that each
object on earth reflects light in a unique manner. The light
reflected from oil, for example, is quite different from that
reflected from water. Thus the two objects can be dis-
tinguished on the basis of their spectral response or “signa-
ture.” MOCS senses the radiation reflected from objects
in its field of view and diffracts this radiation (see illus-
tration) into its spectral components. It has better spectral
resolution than any other available scanner.

MOCS weighs less than 20 Ibs., has no moving parts,
and uses only 715 watts of power. Yet it has produced
some fascinating information about the spacecraft on
which we live. Recently, for example, we tested MOCS by
flying it in an aircraft at 37,000 feet over Clear Lake in
California. MOCS showed that the lake teemed with sedi-
ments, algae growth, and foreign matter. In fact, the only
thing clear about the lake was its ironic name.

We're happy to be associated with the excellent work
NASA is doing in remote sensing. We hope that MOCS
and other NASA sensors will help make spacecraft earth
a habitable home for us all.

The Multichannel Ocean Color Sensor

Lenses (a) focus light through a slit onto a diffraction
grating (b) which separates the light into its spectral com-
ponents. These are focused on a dissector tube (c) which
shows spatial variations of light across the field of view in
one direction and spectral variations in the other. The raster
scan then gives an electronic signal proportional to the spec-

tral radiance of each spectral band in each element across
the field of view.
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For further information, write on your company letter-

 TRW

SYSTEMS GROUP

Attention: Marketing Communications, E2/9043
One Space Park Redondo Beach, California 90278
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