the corps began, he says, there were
slots for 27,000 youths. Now, the Gov-
ernment claims that it is retraining
600,000.

The shift of Headstart to HEW will
place it squarely under the control of
Secretary Robert H. Finch, who is the
President’s closest political ally.

Finch has incorporated Headstart
into a new Department of Child Devel-
opment, and is now looking for some-
one to head it. The top contender is
said to be Jules Sugarman, a highly re-
garded former Headstart executive.

IMMUNOGLOBULIN
Deciphering a giant

The mighty immune system that
wipes out invading bacteria, protects
against cancer and rejects transplanted
hearts is primarily in the business of
recognizing three-dimensional shapes.
When it spots an intruding shape—a
foreign antigen such as a virus or bac-
terium or abnormal cell—it makes anti-
bodies (proteins) to carry it away.

Gamma globulin or immunoglobulin
is the protein watchdog that is the key
to immunity. Unlike other proteins it
comes in a vast array of shapes. It has a
1,320 amino-acid chain, 19,996 atoms,
a molecular weight of 150,000.

After 12 years’ effort, it has finally
been analyzed, but in what amounts to
only two of its three dimensions.

Scientists at Rockefeller University
have deciphered one immunoglobulin,
learning in exactly what order its amino
acids are strung together. Amino-acid
sequence determines an antibody’s
shape. Its shape determines its ability to
recognize an antigenic shape, and that
is what makes the system run. But the
shape is the third and still unknown
dimension.

“If we could really understand the
three-dimensional architecture of an
antibody-antigen combination,” says Dr.
Gerald M. Edelman, who headed the
Rockefeller team, “we could perhaps
design a drug to control it.”

Currently, Dr. Edelman and others
are trying to produce pure crystals of
immunoglobulin that, when submitted
to X-ray crystallography, will reveal the
protein’s full three-dimensional struc-
ture, showing precisely how its 1,320
amino-acid chain is organized in space.

In his sequence studies, reported at
the meeting of the Federation of Ameri-
can Societies for Experimental Biology
in Atlantic City last week, Dr. Edelman
used homogeneous immunoglobulin
drawn from a patient with multiple
myeloma, a cancer of antibody-pro-
ducing white blood cells. Immunoglob-
ulin molecules, he observes, contain
two different types of subunits or poly-
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LOW-COST

OPEN CAVITY GAS LASER
SAVE UP TO $200—top qualm He-
lium-Neon laser with big pptical
cavity. Extremely versatile—single or
multi-mode, continuous wave with
gimbaled mirror designed for opti-
mum usefulness. Ideal for classroom
demonstration, research, lab experi-
ments. Easily operated. No compli-
cated hook-up. Just plug in regular
outlet, flip on switch and lase away

NO WARMUP REQUIRED. One
millhmll minimum output in TEMoo
mode. Long tube life guaranteed
1,000 hours (3,000 typical). Produces
continuous intense beam of coherent,
monochromatic light at 6328 ang-
stroms. 1.2 milliradian maximum di-
vergence; 1.5mm beam diameter. 1”
diam. x 14” laser tube with Brewster
window. Instant-starting cold cath-
ode. Safe, solid state low-ripple reg-
od ;mmr supply. Overall size—
ship. wt. unl\ 9 Ibs.
Stoek No 85 9000 $495.00 FOB

LASER OPTICS KIT

To build your own. Everything needed
except power source e\en IL“\ how

to build that, Save $200 e!
Stock No. 79,000Q SIQB 00 Ppd.

CONSTANT VOlTAGE
LASER POWER SUPPLY
Stock No. 79,001Q _____$99.50 Ppd.

WOODEN SOLID PUZZLES
Here’s a fascinating assortment of 12
different puzzies to provide hours of
pleasure and stimulate ability to
think and reason. Animals and geo-
metric forms—take them apart and
reassemble them. Lots of fun for the
whole family—young and old. Will
test skill, patience and ability to
solve problems. Order yours now.

Stock No. 70,205Q . ____$4.00 Ppd.

NEW WORKING MODEL
DIGITAL COMPUTER

Solve problems, teach logic, play
games with miniature version of giant
electronic brain! Adds, subtracts,
multiplies, shifts, complements, car-

ries, memorizes, Colored plastic paru
easily assembled. 12” x 3%” x 4%

Incl. step-by-step assembly diagrams,
32-p. instruction book covering oper-
ation, computer language program-
ming problems & 15 experiments.

Stock No. 70,683Q $5.98 Ppd.

BUILD ATOMIC ENERGY LAB

Create cosmic ray showers in the
cloud chamber— atoms explode
with the spinthariscope—check ioni-
zation and radioactivity of every day
materials . . . these are just a few of
the fascinating projects possible with
this amazing 43 part kit. Contains
everything needed to construct your
personal atomic energy laboratory.
Absolutely safe. Includes atomic cloud
chamber, projector, illuminator, elec-
troscope, spinthariscope, 22 page in-
struction booklet with suggested ex-
periment,

Stock No. 70,899Q .

@

-.$9.95 Ppd.

NOW! WATER CLIMBS UP HILL
Amaze your friends—loads of fun—
perfect for Science Fair. Water actu-
ally flows up side of glass & siphons
freely into other container. To stop
flow—cut with scissors—watch it snap
back. Secret’s in special additive
with lull;: molecular structure—req.
only 12 tsp. to glass. Friction reduc-
ing av]«llll\c has all kinds of indus-
trial, agricultural, experimental uses

a pinch even makes gold fish slide
thru water faster. 3 oz.
for 84 pints of water.

Stock No. 41,086Q

can enough
Instructions.

$2.00 Ppd.
_,_Th{g

GIANT WEATHER BALLOONS

““Balls of fun”
pers for stores,

for kids, traffic stop-
terrific for amateur
meteorologists. Create a neighbor-
hood sensation. Great backyard fun.
Exciting beach attraction. Amateur
meteorologists use to measure cloud
heights, wind speed, and temp. Made
of heavy-duty neoprene. Inflate with
vacuum cleaner or auto air hose; or
locally available helium for high rise.
Stock No. 60,568Q—8’___$2.00 Ppd.
Stock No. 60,632Q—16"_$7.00 Ppd.

{ ‘BRIGHT IDEAS’ IN
| UNIQUE LIGHTING
| Big, new 100 page handbook
| packed with facts, loaded with
| 1illustrations. All latest develop-
ments, applications, equipment,
81" x 117 looseleaf paper |
puulllul to fit 3 ring binder,
Stock No. 9100Q $3.00 Ppd.

' ® o "o\%
3-D LUNAR LANDING

Preview \lmllu lmduu.. with beauti-
ful, big 11”7 x 147 3-D plaque.
Astronauts in full space gear plant
the “‘colors’’. Special photography,
color printing, rigid lenticular screen
give unbelievable picture depth—so
realistic you’ll almest think you're
there. One astronaut appears to
teeter on rim of giant gorge—earth
visible in background. Great for
framing, display, future astronauts.

Stock No. 71,148Q ______ $4.00 Ppd

WORLD’S SMALLEST BIBLE
See entire Holy Bible—all 773,746
words on 1,245 pages—reduced to
piece of film 1-5/16" square. Incred-
ible 48,400 to 1 reduction by new
photochromic dye, microimage tech-
nique that begins where microfilm
leaves off. Needs 100X microscope to

read. Astound your friends! Carry in
your wallet or purse. Project it on
wall with ’scope and prism, Real con-
versation piece.

Stock No. 41,191Q $2.00 Ppd.

50X, 150X, 300X MICROSCOPE
Stock No. 70,008Q._____ $16.50 Ppd.

GLOW LITTLE GLOW LAMP
Here's a floral decoration that lasts
all year round—a rare-gas lamp with
glowing rose-orange blossoms and
green leaves charmingly encased in a
hurricane-shaped globe. Brass-fin-
ished base. Stands 8%” high over-
all. Makes exotic ornament, gift—
enchanting night light of extra long
life. Never gets hot. Uses regular
outlets and only penny’s worth of
electricity every 10 hours.
No. 71,149Q ML

$5.95 Ppd.

NEW! TOP QUALITY
LOW-COST GYRO!

Walks on a string, spins on a pencil
point, even Kkeeps its balance when
tilted. Special turning equipment
makes this one of the best spinning
gyroscopes we've seen—up to 5 min-
utes. Loads of fun. All kinds of
i Create optical illusions, psy-

> patterns, even stroboscopic
w/special attachable color
Separate adjustable housing

lly demonstrates gyro-com-
. remarkable energy of gyro
Fully illustrated 16-page in-

action.
struction booklet shows you how, tells
you why. Perfect gift—great for
classrooms.

Stock No. 71,136Q _____ $3.00 Ppd.

“FISH” WITH A MAGNET

Go treasure hunting on the bottom!

Great idea! Fascinating fun and
sometimes tremendously profitable!
Tie a line to this powerful, but light-
weight Magnet—drop it overboard in
bay, river, lake or ocean. Troll along
the bottom—your ‘“‘treasure’” haul can
be outboard motors, anchors, fishing
tackle—all kinds of metal valuables.
Specially designed plastic coated
horseshoe-shaped with 314” sq. grip-
ping surface. Tremendous lifting
power—over 150 1bs. on land, much
more under water.

150 LB. PULL—
NO. 71,135Q

75 LB. PULL—
NO. 71,150 $ 8.75 Ppd.

GIANT FREE CATALOG

$12.50 Ppd.

UNUSUAI.
BARGAINS!

Packed with huge
selection of tele-
scopes, micro-
scopes, binoculars,
magnets, magni-
fiers, prisms,
photo components,
accessories—many
surplus  bargains,
100’s of charts, illustrations,
Science Fair Projects. For hob-
experimenters, schools,
Mail coupon for FREE
Catalog ““Q.”” EDMUND SCIEN-
TIFIC CO., 300 Edscorp Build-
ing, Barrington, N.J. 08007,

parts, Kkits,
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Spitz planetarium
classroom

A learning
environment...
that generates student excitement...challenges

faculty imagination, and builds community involvement.

The Spitz planetarium classroom
... a medium for massaging* the
student intellect . . . a medium in
which the environmental effects
are limited only by the instructor’s
imagination.

Students become involved with
a panorama of impressions from
the planetarium instrument, rear
screen projectors, chalk boards,

lab table and motion picture, slide
and special effects projectors. Or,
attention can be concentrated on
a single audio-visual presenta-
tion. Each of the projectors, the
room and special effects lighting
and stereo sound can be con-
trolled from a desk console.
Instantaneous and private com-
munication between each stu-

dent and the instructor through
an electronic responder system
closes the learning feedback loop
so that the instructor moves
forward at a rapid rate, always
certain that the class is with him.

Not fantasy for tomorrow . . .
but available today, this class-
room is being installed across the
country.

For information write to. SPITZ Laboratories, Inc., Yorklyn, Delaware 19736 ‘

CREATING LEARNING ENVIRONMENTS FOR BETTER EDUCATION

Are You Reading Your Own
Copy of Science News?

If not . .

zip plus $3.97 to Science News

1719 N St., N.W., Washington, D. C. 20036

Dept. 39

. you can avail yourself of
the special offer to non-subscribers

39 WEEKS .., $3.97

Simply send your name, address and
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peptide chains (a polypeptide is a com-
paratively small string of amino acids)
—two identical light chains contain 214
amino acids each; two identical heavy
ones contain 446 amino acids each.
Both light and heavy chains contain
constant regions and variable regions:
that is, regions in which the amino-acid
order is fixed from immunoglobulin to
immunoglobulin, and regions in which
it varies.

“The variable regions,” the 39-year-
old biochemist explains, “permit an
enormous number of combinations with
antigens.” These variable regions are in
charge of the immune system’s recogni-
tion function. The constant regions of
the immunoglobulin molecule are re-
sponsible for eliminating an antigen
once it has been recognized.

The variability among immunoglob-
ulins or antibodies is enormous. In
light chains, the position of 108 amino
acids can change: in heavy chains, 115
are variable. Thus there are possibilities
for multibillions of antibodies.

Dr. Edelman believes that the body
contains a vast library of antibodies of
various shapes ready to recognize any
antigen that comes along. He contends
that the idea that antibodies are formed
from scratch when an antigen appears
is “‘dramatically not true. What is true
is that we have all the information in
our bodies already in the form of a
multiplicity of antibodies.”

Antibodies sit on the surface of cells.
If one happens to meet an antigen it
recognizes, the two combine like pieces
of a jigsaw puzzle, and the cell is trig-
gered into division, producing a large
amount of antibodies where there was
little before. The newly produced anti-
bodies then circulate through the blood,
seeking the intruding antigens.

Dr. Edelman’s research appears to
confirm previous hypotheses that the
amino-acid chains forming the giant
immunoglobulin molecule were once, in
evolutionary history, small antibodies
themselves. In spite of variability within
the four chains of the giant molecule
(the largest molecule to be so chemical-
ly analyzed), striking similarities be-
tween them suggest that, once the ab-
breviated chains defended early forms
of life, and hooked together in a more
powerful single antibody as living orga-
nisms evolved.

Each chain, studies suggest, is coded
for by two genes, a V gene for the
variable region, and a C gene for the
constant region. “We suppose,” Dr.
Edelman says, “that the V gene and the
C gene fuse to become one VC gene.
This allows each antibody-producing
cell to make only one kind of antibody
molecule out of the many different types
which it could synthesize from the in-
formation it contains.”



