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Mike Lichstein, a graduate student in economics, demonstrates how to use the tactual map of MIT.
-Photo by Marc PoKempner

Novel Map
to Aid Blind
MIT Students

Athal>asca to Taurus-Littrow

SEP: A- 'Look'
Into the Moonby Joanne Miller

A 17-by-47-inchplastic sheet will
open the doors of MIT to blind
people.
It is a revolutionary tactual map

of the campus devised by two
graduate students as a thesis
project in the Department of
Architecture. The map is the first
of its kind to be commercially
produced using polyvinyl chloride.
(PVC).

The top of the two-sided map
shows the geography of the
campus in various types of
embossing. The bottom gives
additional information about what
appears immediately above in
braille and other symbols. For
example, the top of the map shows
the major entrances to all build-
ings. Directly beneath the en-
trance symbol is information on
whether the door is electric, re-
volving or swinging.

Auditory signals which the blind

(Continued on page 12)

by Peter Spackman

Using radio 'waves in a way that would not work on
earth, Apollo 17astronauts will perform on the moon next
month an experiment that will allow scientists to "see"
beneath the lunar surface for a distance of a mile or so.

The experiment, one of 12 the astronauts will perform
during their scheduled 75hours on the moon, is called the
Surface Electrical Properties (SEP) experiment. Itwill
not only measure the electrical properties of the lunar
material, but "see" down into the moon to discover
layering in the lunar sub surface, large buried rock
masses, and possibly even water, although sub surface
water is not expected to be found.

The experiment was conceived and developed at MIT
by a team of scientists headed by Gene Simmons, pro-
fessor of geophysics at MIT and principal investigator
for the SEP experiment. The hardware for the experi-
ment, a radio transmitter the astronauts will place on the
moon's surface and a receiver that will be mounted on
the rear of the Lunar Roving Vehicle, was built by the

(Continued on page 3)

MIT Gives City
$345,000 Payment
In Lieu of Taxes

MIT just completed payments of $345,000to Cambridge-more than the
city expected-as the university's 1972contribution to the city in lieu of
taxes on MIT's tax-exempt campus properties.

All told, the contribution brings to $8,911,000the amount of money MIT
has paid to Cambridge over the last five years in taxes and in payments
~~~~~. .

MIT has made payments in lieu
of taxes on educational properties
to Cambridge since 1928.Over the
last five years, these in lieu pay-
ments alone have amounted to
$1,433,000.

Earlier this year the university
paid the city $1,874,000in property
taxes for the year on non-exarnpt
property which the university
owns. The five-year total of taxes
on non-exempt properties is
$7,478,000.

Cambridge had requested of
MIT a payment in lieu of taxes for
1972based on the relationship of
the tax-exempt land owned by the
Institute to the total land area of
the city. MIT President Jerome B.
Wiesner said that, without regard
to any method of measure, the
amount suggested by the city
seemed essentially fair. Indeed,
MIT chose to contribute more than
the city asked for-but arrived at
that number on the basis of the
past level of MIT contributions in
lieu of taxes and upon other con-
siderations relevant to the needs of
the city in 1972.

"The question of arriving at a
fair level of in lieu of tax con-
tributions is complex and diffi-
cult," President Wiesner said.

"In making this year's contri-
bution freely and voluntarily, MIT
reasserts its belief in the principle
of tax exemption for educational
institution. It is convinced that this
policy is wise and of great benefit
to society.
"While determined to protect and
maintain its lawful tax exemption,
the Institute also accepts-as it
has for many years-its civic ob-
ligation to make an in lieu of tax
contribution to Cambridge."

Taxes and payments in lieu of
taxes on exempt properties are not
the only ways in which MIT con-
tributes to the city, President
Wiesner pointed out.

For example, MIT currently is
the non-profit sponsor in Cam-
bridge of the largest turnkey hous-
ing development in the country.
This large development, presently
under construction at three dif-
ferent sites in the city, will provide
the Cambridge Housing Authority
with 684 new units of low-income
housing for the elderly. The cost of
the development,which will be pur-
chased and owned by the CHA, is
in excess of $17 million.

MIT also was the principal
sponsor of the Technology Square
development in eastern Cam-
bridge which, although not yet
fully developed, has already
become one of the largest sources
of property tax revenues for the
city. Tech Square has also helped

(Continued on page 4)

Apollo 17
to Carry
Gravimeter
When Apollo 17 leaves earth for

the Taurus-Littrow region of the
moon, it will be carrying a new in-
strument-scalled a traverse grav-
imeter-designed, developed and
built at the Charles Stark Draper
Laboratory of MIT for the Na-
tional Aeronautics and Space Ad-
ministration's Manned Spacecraft
Center at Houston, Texas.

The instrument will be the first
piece of equipment actually made
at ijle Cambridge laboratory to go
to the moon. The laboratory over
the past decade has designed, de-
veloped, tested and programmed
the on-board guidance, navigation
and control systems used in the
Apollo command and lunar
modules, but the actual systems
themselves are manufactured and
assembled by industrial contrac-
tors elsewhere.

The traverse gravimeter, how-
ever, was made at the Laboratory
in cooperation with the principal
investigator for the gravity ex-
periment, Dr. Manik Talwani of
the Lamont-Doherty Geophysical
Laboratories at Columbia Uni-
versity. At the Draper Laboratory,
the design and development of the
instrument was led by John B.
Harper of Rockport, program
manager, and Sheldon W. Buck of
Brookline, technical director.

The instrument was field tested
near Blackhawk, California, over
terrain similar to that expected at
Taurus-Littrow. Buck, who took
part in field tests along with NASA
engineers, will be at Mission Con-
trol Center, Houston, with other
Draper engineers to provide real-
time support for the astronauts
while they are using the instru-
ment on the moon.

The gravimeter will be used on
the moon by astronaut Eugene A.
Cernan, making his third space
flight, and by astrogeologist Dr.
Harrison H. (Jack) Schmitt, the
first scientist-astronaut to go into
space. Transported in the lunar
module descent stage, the trav-

(Continued on page 2)

REMINDER: Beginning
Friday, December I, the In-
stitute's emergency closing
telephone number will be
243·7669. For an easy way
to remember it, think
253-SNOW.



Space Engineers Ready for Apollo Standby
I When the seventh-s-and final-
lunar landing mission, Apollo 17,
leaves for the moon in a night
launch December 6, veteran space
engineers at the Charles Stark
Draper Laboratory again will be
manning special telephone lines,
to Houston, Texas, providing real
time support for the astronauts in
flight.

The Draper Laboratory, an in-
dependent division of MIT, is the
prime contractor for the design
and development of the on-board
guidance, navigation and control
systems used both in the Apollo
command module and the Apollo
lunar module.

In addition, the Laboratory has
developed-and verified by simu-
lation using mockups of the CM
and LM-the detailed step-by-step
programs that are wired into the
computer portions of the guidance
systems. Astronauts use the guid-
ance systems-and the computers
and computer programs-via key-
board displays which have become

Apollo 17
To Carry
Gravimeter

<Continued from page 1)

erse gravimeter will be first de-
ployed on the lunar surface in the
vicinity of the lunar module and
will then be mounted on the lunar
rover vehicle. When the lunar
rover is stopped for geological
examinations the gravimeter can
either remain on the vehicle or be
removed to the lunar surface while
the astronaut makes gravitational
measurements.

The semi-automatic, self-level-
ling, traverse gravimeter is capa-
ble of providing a gravity meas-
urement in either an upright (nor-
mal) or an inverted (bias) orien-
tation approximately three min-
utes after the measurement proc-
ess is initiated. The instrument
has five modes of operation:
"STANDBY," "ON," "GRAV-
ITY," "BIAS" and "DISPLAY."
In order to minimize power dissi-
pation, the gravimeter will remain
in the "STANDBY" position dur- ,
ing translunar flight until deploy-
ment, at which time the astronaut
will change the toggle switch to the
"ON" position for taking and dis-
playing gravity readings. The
gravimeter will be maintained in
the "ON" mode for the duration of
the lunar excursion so when the
"GRA VITY" push botton is de-
pressed, power is distributed to all
the circuitry and automatic level-
ling begins. Once the gravity
reading is taken, the measure-
ment data are stored and the
instrument automatically reverts
to the "ON" mode of operation.

The results of each gravity
measurement and additional data
about the status of the gravimeter
temperature are displayed to the
astronaut who will send the coded
information to earth by voice
communication. The lunar excur-
sion will last about six hours.
Scientists hope the astronauts will
obtain at least five measurements
during each of three traverses.
The gravity profile will be used to
develop information concerning
density variations in the moon's
surface.

The traverse gravimeter con-
sists of an instrument package and
a battery pack assembly both en-
closed in a multilayer insulating
blanket which provides thermal
protection. The instrument is
lightweight, completely self-
contained and essentially auto-
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familiar items of space hardware
seen by television viewers the
world over.

During each Apollo mission to
the moon and back, Draper
Laboratory engineers, scientists
and programmers specializing in
all aspects of the guidance system
hardware and software are on
standby call 24hours a day in case
they are needed by the astronauts
in space.

The nerve center of the Labora-
tory during a mission is a class-
room on the second floor of the
Apollo building, 75 Cambridge
Parkway, where small teams
working around the clock in shifts
remain in constant voice contact
with the Mission Control Center at
the Manned Spacecraft Center,
National Aeronautics and Space
Administration, Houston, via
closed telephone circuits.

The Cambridge engineers also
receive telemetered data from the
spacecraft having to do with guid-
ance system function and perfor-

mance and they are able to
monitor voice transmissions be-
tween Houston and the astronauts.
The shift teams know at all times
where specialists from the Lab-
oratory can be reached and can
call any number of them in at a
moment's notice. Other Draper
teams work in shifts at the MCC in
Houston and, prior to launch, at
the space center in Florida.

The Draper Laboratory support
system has proved valuable on
virtually every mission to the
moon and back so far. Perhaps the
most dramatic came during
Apollo 14 when a faulty abort
button in the LM main control
panel began sending spurious sig-
nals to the LM guidance computer
just before the lunar landing
maneuver was to commence. The
problem was relayed to Cam-
bridge on the closed telephone
circuit where Draper computer
specialists, quickly worked out-
and verified by simulation-a
computer keyboard sequence for

Astronaut Eugene Cernan checks out the traverse gravimeter, a new in-
strument designed and developed by the Draper Laboratory. The,
gravimeter will be used on the Apollo 17Mission to obtain information for
a lunar gravity profile.

matic in operation, requiring no
external power, recording devices
or telemetry. The gravimeter is
cylindrical in shape with a flat
surface at the rear. It stands 20
inches high, 11 inches wide and
9.75 inches deep, and weight ap-
proximately 28 pounds. A folding
handle at the top of the instrument
is used for hand carrying and for
latching the instrument to the iso-
frame assembly while three foot-
pads at the base enable lunar sur-
face operations. A radiator at the
top provides the primary means
for heat expulsion and is protected
from the lunar environment by
hinged plastic insulating covers.

The inner structure consists of a
two-axis gimbal system which
contains a vibrating-string ac-
celerometer (VSA) housed in a
thermally protected and evacu-
ated two-stage oven assembly.
The oven assembly is enclosed in
an electronic frame assembly of
similar structural design which is
pivoted about its axis and sup-
ported by a middle gimbal
assembly. The middle gimbal con-
trols the vertical positioning of the

inner gimbal over a so-degree
range and the middle gimbal
assembly is attached through
bearings to the base housing, with
capacity to rotate through 210
degrees. Stepper motors and a
gear train provide the drive and
positioning of the gimbal assem-
blies, the motors reacting to sig-
nals from pendulums which work
as level sensors. Heat for thermal
protection of the inner (precision)
oven is supplied by a controlled
temperature system while the in-
termediate oven is thermally pro-
tected by a preset on-off ther-
mostatically controlled, electrical
heater system.

The vibrating-string acceler-
ometer employed as a gravity
sensor is an off-the-shelf item
manufactured by the American
Bosch Arma Co. VSAs have been
previously used in sea gravi-
meters. and several types of
inertial systems in space and air-
craft applications. Low power,
small size, accuracy and the ex-
cellent results obtained in gyro-
compassing and navigational
modes of operation made the vi-

the astronauts to use which caused
the computer to ignore the
spurious signal. Apollo 14 went on
to a successful landing.

The Draper guidance system
has performed flawlessly through
all Apollo flights to date for a total
of almost 6 million miles of space
flight and although Apollo is end-
ing, the guidance system is not
destined to become a-space relic.
An Apollo command and service
module-with Draper guidance
system-will be used to carry
crews back and forth to the
manned SKYLAB workshop,
which will begin orbiting in the
spring of 1973. Certain modifica-
tions to the digital autopilot in the
on-board guidance computer will
enable the SKYLAB CSM guid-
ance system to nraneuver the
docked configuration of the CSM
and the workshop. If! addition, the
Draper system will be the primary
guidance system during the
critical rendezvous and entry
phases for SKYLAB.

Book Tells
All About
Apollo 17

"Everything You Ever Wanted
to Know About Apollo 17*" (:I< But
Didn't Know Enough to Ask) could
be * (* but isn't) the title of the
third in a series of guidebooks for .
the Apollo lunar missions written
for the public by Gene Simmons,
MIT professor of geophysics, and
published. by the National Aero-
nautics and Space Administration.

Professor Simmons, who has
worked on the scientific aspects of
the Apollo Program since 1965and
was Chief Scientist at NASA's
Manned Spacecraft Center in
Houston for two years, is principal
investigator of one of the Apollo 17
experiments, the Surface Elec-
trical Properties experiment,
which will use radio waves to
probe beneath the lunar surface.

"On the Moon with Apollo 17-A
Guidebook to Taurus-Littorw"-
the real title of Professor Sim-
mon's rn-page booklet-is the
third detailed account of where on
the moon the astronauts will go

<Continued. on page 3)
brating-string accelerometer an
ideal candidate for use in a lunar
gravimeter. The VSA must be
temperature controlled in order to
obtain accuracy; therefore, it is
mounted in a precision oven en-
closed by an outer oven which
forms part of the inner gimbal.

When the base of the traverse
gravimeter is within ± 15 degrees
of the horizontal, the control logic
can level the system and permit
measurement of the VSA dif-
ference frequency which is stored
until the astronaut commands a
visual readout. The display con-
sist's of nine digits, the first seven
indicating the gravity reading and
the last two showing the oven
temperature and the status of the
temperature alarm.

The traverse gravimeter is
noted for its almost completely
automatic modes of operation and
the use of an accurate low-power
vibrating-string accelerometer as
the' gravity sensor. A quantization
in excess of 0.03 milligal is ob-
tained on a visual readout with an
overall expected accuracy better
than 0.5 milligal. This new, self-
contained instrument, powered by
an internal 7.5-volt battery pro-
viding up to 375 watt hours for all
modes of operation over a fifteen
day period, is designed to be light-
weight, reliable and simple to
operate.

Smilarly, in mid-1975 it will be
an Apollo command and service
module with a Draper Laboratory
guidance system which will take
the active role in the historic
docking maneuver with a Soviet
Soyuz spacecraft.

The recently announced space
shuttle program with a reusable
booster and a reusable entry
vehicle signifies a large step in the
maturity of the national space
program. The Draper Laboratory
team which has been involved in a
series of small but significant
studies expect to maintain con-
tinued interest in this program and
is looking forward to the chal-
lenges involved.

Two leaders of the Draper
Laboratory's Apollo team-s-both of
whom have been with the moon
effort since its earliest beginnings
in 196o-have just been selectedby
the American Institute of Aero-
nautics and Astronautics as recip-
ients of the 1972 Louis W. Hill
Space Transportation A':ward for
their "leadership in the hardware
and software design of the Apollo
spacecraft primary control, guid-
ance and navigation system. They
are David G. Hoag of Medfield,
Apollo program director of the
Laboratory, and Dr. Richard H.
Battin of Lexington, the Labora-
tory's Apollo mission development
director. They will receive cer-
tificates of appreciation and an
honorarium of $5,000 each at the
AlAA's Honors Banquet in Wash-
ington, D.C., January 10.

The Draper Laboratory is
headed by Dr. Charles Stark
Draper, of Newton, father of
inertial guidance, navigation and
control systems for ships, sub-
marines, airplanes, missiles,
satellites and spaceships and In-
stitute Professor Emeritus and
former head of the Department of
Aeronautics and Astronautics at
MIT. Ralph R. Ragan ofLincoln,
is deputy director in charge of all
NASA programs at the Labora-
tory.

Dr. Draper's Laboratory, be-
cause of its long record of suc-
cesses in dealing with complex
guidance, navigation and control
problems, received its first formal
contract for the Apollo program in
August of 1960 and thus became
the first of the Apollo prime con-
tractors to be selected.
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David Hoag, left, and Richard Battin pose in front of the lunar module
simulator at the Draper Laboratory Apollo Building. -Draper Lab photo

All About the Moon Mission,
(Continued from page 2)

and what they will do there that
Professor Simmons has written.
He prepared similar accounts for
Apollo 15 and 16.

In the booklet's preface, Pro-
fessor Simmons points out that the
Apollo missions have been the
vehicle for millions of people to
become involved in scientific dis-
coveries.

"Science and scientists have
been exposed to the public eye
throughout the progress of the
lunar experiments in a way never
before seen," he writes. "We have
had an ever growing responsibility
to explain more about our science.
This booklet is intended to meet a
part of that responsibility."

The booklet contains maps and

sketches of the Taurus-Littrow
landing site, a valley nestled be-
tween two large lunar mountains;
descriptions and pictures of the
twelve major surface experiments
the astronauts will perform; des-
criptions of the seven lunar orbital
experiments to be undertaken
from the Command Module; an
introduction to the Apollo 17crew;
a brief summary of what has been
learned about the moon so far; and
a handy list of Apollo acronyms
that will let the reader distinguish
between an LDD (Lunar Dust De-
tector) and a SCB (Sample Col-
lection Bag).

Copies of "On The Moon with
Apollo 17" may be had at $1
apiece, from the Superintendent of
Documents, Government Printing
Office, Washington, D.C. 20402.

Guidance Lab Leaders Share
$10,000 Space Flight Award

Two Boston area men who di-
rected development of the 01.1-

board guidance system used for
steering Apollo astronauts to the
moon and back have just been
selected to share the $10,000
American Institute of Aeronautics
and Astronautics' Louis W. Hill
Space Transportation Award for
1972.

They are David G. Hoag, 47, of
Medway, Apollo technical director
since 1961 when the moon effort
began at the Charles Stark Draper
Laboratory and the Lab's Apollo
program director since 1966, and
Dr. Richard H. Battin, 47, of
Lexington, Apollo mission de-
velopment director for the Labor-
atory whose Apollo association
also dates back to those earliest
days.

They were informed of their
selection for the AIAA's top space
transportation award virtually on
the eve of the final mission to the
moon-Apollo 17-due to leave
Cape Kennedy the night of De-
cember 6.

The award, to be presented to
them at the AIAA's Honors Ban-
quet in Washington, D.C., January.
10, is for "significant contributions
indicative of American enterprise
and ingenuity in the art and
science of space flight." The
specific award for Mr. Hoag and
Dr. Battin cites them for "leader-
ship in the hardware and software
design of the Apollo primary
control, guidance and navigation
system which first demonstrated
the feasibility of on-board au-
tonomous space navigation during
the historic flight of Apollo 8."

Mr. Hoag, a Boston native and
son of a Boston newspaper editor,
has been director of the Lab's
Apollo guidance, nagivation and
control program since 1966, and

previously was technical director'
for Apollo since 1961. Before the
Apollo program he was technical
·director for the Lab's Polaris
missile inertial guidance system.
After receiving his S.B. degree
from MIT in 1946, he became a
staff member at the Laboratory
working on the test and evaluation
of the Gunar anti-aircraft fire
control systems and the gyroscope
and computing components for
these systems.

After receiving an S.M. degree
from MIT in instrumentation in
1950, he worked at the Draper
Laboratory on the design and de-
velopment of the Navy X-I anti-
aircraft gunfire control system
and the Tarter and Terrier anti-
aircraft missile fire control sys-
tems.

He became technical director
for Polaris in 1956. In April, 1969,
he was named by MIT President
Howard Johnson to serve on the
Review Panel on Special Labora-
tories to examine the relationship
between MIT and its two Special
Laboratories-Draper and the
Lincoln Laboratory at Lexington.
Subsequently, in October, 1969,
President Johnson appointed him
as the Draper Laboratory member
on the MIT Standing Committee on
the Special Laboratories.

After the Apollo 8 first manned
flight to the moon during Christ-
mas 1968, he was cited by the
Manned Spacecraft Center in
recognition for his contribution to
Apollo. Following the first manned
lunar landing in July, 1969, NASA
Administrator Dr. Thomas O.
Paine presented him NASA's
Public Service Award. He also re-
ceived the Thurlow Award of the
Institute of Navigation for 1969.

Dr. Battin, as director of
mission development, has been

responsible for trajectories, guid-
ance concepts and programming,
of the guidance computers for
Apollo. After receiving his S.B.
degree in Electrical Engineering
at MIT in 1945,he served for a year
in the Navy as a Supply Corps
Officer. He returned to MIT in 1946
as an instructor in the Mathe-
matics Department and a re-
search assistant in the Mete-
orology Department. After receiv-
ing his Ph.D. in 1951he joined the
Draper Laboratory as a research
mathematician to work in the area
of fire control and inertial navi-
gation systems. Later he was
responsible for the Computing
Devices Group and a Missile
Guidance Study Program.

In 1956he joined the Operations
Research Group of Arthur D.
Little, Inc., as a senior staff mem-
ber to work on digital data
processing for business and indus-
trial research. Returning to the
Draper Laboratory in 1958,he has
been primarily engaged in re-
search in the area of interplane-
tary navigation. Dr. Battin is
author of the book Astronautical'
Guidance and co-author of Ran-
dom Processes in Automatic Con-
trol. He has published a number of
papers in the fields of mete-
orology, analog and digital com-
puter techniques, stochastic
processes and interplanetary tra-
jectories and navigation. He is a'
member of Sigma Xi, a fellow of
the American Institute of Aero-
nautics and Astronautics and a
member of the International
Academy of Astronautics.

Mr. Hoag is married, has five'
children and lives at Winthrop
Street, Medway. Dr. Battin is
married, has three children and
lives at 15 Paul Revere Road,
Lexington.

More from SEP?

Lunar Surprises Are 'The Excitement of Science'
(Continued from page 1)

Raytheon Company's Equipment Division in Sudbury,
under the direction of program manager Joseph Urner.

The SEP experiment has four important aims. First,
by measuring the electrical properties of the moon's
outer few kilometers of rock and soil in place for the first
time, SEP will help interpret observations already made
with radar. Second, SEP will provide data needed to
interpret the observa tions made with an Apollo 17orbital
experiment, the Lunar Sounder. This experiment will
measure the times required for radio waves to penetrate
the moon, be reflected, and return to the lunar surface.
The real interest of scientists, however, is not the times
taken by radio waves to penetrate the moon but rather
the depths they reach, which is readily determined by
multiplying their travel times by their speed. And SEP
measures the speed with which radio waves travel in the
moon.

The third aim of SEP is to provide background data
that scientists expect to be useful for years in the explor-
ation of other planets, which will most likely be done re-
motely with radio waves. Finally, SEP will provide
valuable information about the Apollo 17 landing site, a
valley between two lunar mountains known as the
Taurus-Littrow region. Visual observation, made both by
the astronauts themselves and by camera, are of course
limited to the moon's surface, while SEP can "see"
below the surface to pick out features hidden to view.

Here's how the experiment will work. SEP is scheduled
to be carried on each traverse made by the astronauts
during their second and third EVAs (Extra Vehicular
Activity). Astronaut Gene Cernan will set up the com-
pact SEP transmitter, equipped with solar power panels,
on the lunar surface and layout its dipole antenna on the
ground in the form of a cross that measures more than 75
feet from tip to tip.

Placing the SEP antenna on the lunar surface at the in-
terface between the moon's soil and space allows the
transmitter's radio waves to travel in three distinct
ways: some will travel through space just above the
lunar surface, some will travel through the moon's soil

just below the surface, and some will travel down into the
moon. If there are layers within the moon, rock strata or
even moisture bearing materials, part of the deep
penetrating radio waves will be reflected back to the sur-
face.

These radio waves will travel at different speeds-at
the speed of light through vacuum and more slowly just
below the surface-to the SEP receiver, which will be
mounted on the Lunar Rover and thus be traveling away
from the transmitter. The basic principle of SEP is inter-
ferometry, which involves the interference of two or
more waves to produce a "synthetic wave" or inter-
ference pattern. An interference pattern in everyday life;
for example, is created when a small object is dropped
into a bathtub by the combination of the original waves
and those reflected back from one side of the tub.

By detecting and measuring' the properties or' the
interference pattern picked up with the SEP receiver,
scientists will be able to determine the speed of radio
waves in the moon and the ease with which they propa-
gate: 'in the lunar material. Superimposed on the in-
terference pattern caused by the first two waves will be
another pattern if waves are reflected back from deeper
within the moon. These waves could present a relatively
.simple picture, if there are well defined sub surface,
layers whose electrical properties differ significantly
from the surface material, or a rather complex one, if
radio waves are scattered by a proliferation of large
buried objects, such as rock masses. All the data re-
ceived from the transmitter will be recorded on mag-
netic tape and brought back to earth by the astronauts
for analysis and interpretation.

The SEP experiment is entirely new. While it is ex-
pected to work extremely well on the moon, it is not a
useful technique for studying the earth. The reason for
this is that the moon is an excellent electrical insulator,
comparable to the best ceramics, while the earth's rocks
near the surface have high water content and are fairly
good conductors. Thus radio waves that would travel
only a few meters into the earth can travel to depths of
several kilometers in the moon,

Because the method of the SEP experiment had not
been developed for earth studies, Professor Simmons
and his colleagues conducted an exhaustive series of
tests of both the equipment and the experimental tech-
nique over a period of the past four years. There are only
two geological environments on earth that are as dry,
and hence as electrically lossless, as the moon: large salt
deposits, which were ruled out because of their
geometry, and glaciers. Solid ice is a mineral whose
dielectric constant is very close to that of most lunar
material.

In 1968Professor Simmons' team conducted the first
tests of the experiment on the Gorner glacier in Swit-
zerland. "We used very simple and inexpensive equip-
ment," he said. "We recorded data by hand. We moved
equipment literally on our backs. Daily progress on the
glacier was very slow. But we proved unequivocally that
the experimental concept was valid and we could then
proceed with our experiment."

Subsequent field testing of increasingly more sophisti-
cated equipment on the Athabasca glacier in Alberta,
Canada (in 1970and 1971), and in the Juneau, Alaska, ice
fields (in 1972) allowed completion of the design of the
lunar experiment. Describing data from the Athabasca
tests, Professor Simmons said: "The thickness of the
glacier estimated from the SEP interference pattern
matches very closely the thickness as determined seis-
mically and actually measured by others in boreholes.
Such excellent correspondence between the results ob-
tained with our SEP equipment and those obtained by
other investigators with entirely different methods has
given us great confidence in our equipment and tech-
niques."

In a pamphlet describing the SEP experiment, Pro-
fessor Simmons concludes: "The scientific exploration
'of the moon in the Apollo Program has led to surprise
after surprise. We shall be disappointed if the SEP
experiment does not Uncover several more surprises.
Their correct interpretation is likely to be far more
valuable than the routine verification of the expected.
Such surprises are the excitement of Science."
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Berger, Steinberg Are First
W. R. Kenan Award Recipients

Dr. Walter A. Rosenblith, MIT
Provost, announced today that
Suzanne Berger and Arthur Stein-
berg, Associate Professors in the
Departments of Political Science
and Humanities, respectively,
have been selected as the first re-
cipients of William R. Kenan, Jr.
Career Development Awards.

For a term of two years, 1972-74,
they will hold appointments as
William R. Kenan, Jr. Associate
Professors. During the same
period, a special grant will be
placed at the disposal of each
designee for the advancement of
his or her scholarly and educa-
tional activities.

These awards have been made
possible by a grant from the
William R. Kenan, Jr. Charitable
Trust. In making their generous
gift, the Trustees expressed the
desire that it be used to support
scholar-teachers of distinction
"whose enthusiasm for learning,

In Lieu Payment
(Continued from page I)

attract new businesses to Cam-
bridge and its work force numbers
abount 2,000. MIT hopes to initiate
or sponsor comparable develop-
ments in Cambridge, which could
add significantly to tax revenues
and employment opportunities in
Cambridge, according to MIT
officials.

MIT and its people also have
helped organize, conduct and
support community and school
programs in such areas as
recreation, health and educational
enrichment for Cambridge neigh-
borhoods, particularly those near
the MIT campus.

commitment to teaching and in-
terest in students will make a
notable contribution to the un-
dergraduate community." In
making the announcement Dr.
Rosenblith said, "In the opinion of
their students and their colleagues
Professors Berger and Steinberg
have both been unusually dedi-
cated and imaginative teachers.
Their awards reflect not only the
excellence of their contributions
but also the Institute's desire to
encourage the kind of devotion to
the welfare of undergraduates that
they have shown."

Professor Eugene B. Skolnikoff,
Head of the Department of Poli-
tical Science, has said of Professor
Berger: "In her five years at
MIT, she has made impressive
contributions to the teaching and
research programs of the Depart-
ment of Political Science. She is
best known as a student of French
society and politics, and as author
of the distinguished book Peasants
Against Politics: RuralOrganiza-
tion in Brittany, 1911-1967. Pro-
fessor Berger has increasingly fo-
cussed her teaching and research
on comparative approaches to the
study of advanced industrial
societies. She is a superb teacher
of both undergraduates and grad-
uates, with a rare gift for arousing
the interest and enthusiasm of her
students by her knowledge and her
ability to find fresh perspective on
old issues. She has contributed
generously and effectively to de-
partmental activities, particularly
those related to strengthening the
course offerings and advisory sys-
tem for undergraduates. She has
also served the Institute with dis-
tinction as a member of the Com-

mittee on Educational Policy and
other bodies."

Concerning Professor Steinberg,
Professor Richard M. Douglas,
Head of the Department of Hu-
manities, has written: "Currently
in his ninth year at MIT, with
training in classics and classical
archaeology including field work
in the Near East, Italy and
Greece, Arthur Steinberg showed
himself from the beginning to be
an imaginative and inventive
teacher, responsive both to the in-
tellectual climate of MIT and to
the interests of its undergradu-
ates. Since his own research had
already taken him to the labora-
tory to learn techniques of metal-
lurgical analysis for his work on
ancient bronzes, and since he was
already proficient in classical lit-
erature and art history, he was
able from the start to teach with a
double literacy and competence,
while contributing significantly to
the formation of a fresh kind of
archaeological scholarship. He
has served on two major com-
mittees at MIT, including the
Committee on Educational Policy
(1967-69) and the Commission on
MIT Education (1969-70); he .has
worked on curriculum develop-
ment in secondary schools; and he
was a major figure in securing the
introduction of a combined pro-
gram in anthropology and archae-
ology at MIT which combines the
perspectives of archaeological
technology with social anthro-
pology and linguistics. In sum, he
is a scholar-teacher who has
broken new paths to humanistic
understanding informed by the-
perspectives of scientific
analysis. "

These workmen spent long hours flooding the skating rink w.hichopened for the season last week.
-Photo by Marc l"oKempner

Athletic Department Announces
Skating Lessons and Rink Hours

Skating classes for children of
MIT faculty and staff are being
offered again this year by the
Athletic Department.

A series of eight beginning and
advanced skating lessons for
children ages six and older will be
held at the MIT Skating Rink on
Saturdays at lOam and 11am be-
ginning December 2.

An MIT athletic card is required
for enrollment. In addition, a $15
instruction fee will be charged for
each child and should be paid at
the time of registration. Children
should also have their own single
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blade skates.
The application deadline is

Friday, December 1. Classes are
limited to 30 children so sign up
early. Registration forms are
available from the Athletic De-
partment, Room W32-109.

All members of the community
who hold 1972-73 athletic cards
may use the Skating Rink during
the following hours:

Sunday, 1:15 to 4:,\5pm.
Monday, lOam to 12:45pm.
Tuesday, 1 to 2pm.
Wednesday, lOam to 3pm.
Thursday, 1 to 2pm.

Friday, lOam to 12:45pm and
8:15 to 11:15pm.
Saturday, 12:15 to 4:15pm and
7:15 to llpm.

The Athletic Department re-
minds skaters that the general
skating hours are subject to
change because of ice conditions
and intercollegiate hockey
matches. The rink will be closed
Christmas Day, December 25, and
New Year's Day, January 1. A
separate schedule will be posted in
the Athletic Department for
Christmas vacation and the Inde-
pendent Activities Period.

I

Kimball Valentine (right), Assistant to the MIT Treasurer, turns over
two checks to city of Cambridge officials completing MIT's 1972 pay-
ments in lieu of taxes to the city. Checks totalled more than $201,108.All
told, MIT paid the city $345,000this year in lieu of taxes and $1,874,000in
property taxes. Over the last five year-s, MIT's in lieu payments to Cam-
bridge have amounted to $1,433,000 and its tax payments have been
$1,478,000.The five-year grand total which MIT has paid Cambridge in
taxes and in lieu of taxes is $8,911,000.Frederick J. Reardon, Cambridge
collector of taxes, (left), and John H. Corcoran, Cambridge city
manager, (center), are shown accepting the checks.

-Photo by Margo Foote

Law School Visits Match
Students' Swelling Interests
An unprecedented number of'

law school representatives visited
the Institute this fall-matching a
swelling interest on the part of
MIT students in the profession,
according to Professor Daniel
Nyhart, Chairman of the Pre-Law
Advisory Council.

In the past four years there has
been a dramatic increase in the
number of undergraduates con-
sidering a career in law. In 1969,30
seniors took the law school ad-
missions test. Last spring, 92
members 'of the graduating class
took the test.

"We are trying to get in-
formation to students interested in
law," Professor Nyhart explained.
"Our objective in bringing law
school representatives to campus
is three fold. By talking with these
'visitors, students get a general
idea about law school admissions

MBUF/UBA
Campaign
Is, Extended

The Institute has extended its
1972/Massachusetts Bay United
Fund United Black Appeal cam-
paign until December 15 to give
members of the community more
time td turn in donations.

To date 3,304 gifts totalling
$90,293.42have been given to the
MBUF while 857 gifts totalling
$16,444.16have been collected for
the UBA. These totals are sure to
increase during the next three
weeks because only 43 out of 93 de-
partments and laboratories have

. submitted their final reports.
So far employees on main

campus have given $57,441.22 to
the MBUF and $11,196.66 to the
UBA. At Lincoln Laboratory do-
nations include $17,562.50 for the
MBUF and $3,440 to the UBA.
Draper Laboratory employees
have given $15,289.70to the MBUF
and $1,807.50 to the UBA.

Members of the community are
urged to return pledge cards and
donations to their departmental
solicitors as soon as possible. The
continued success of both the
MBUF and the UBA depend
greatly on donations from large
institutions like MIT.

but such visits also give the
visitors a feel for MIT and tell us
more about their school."

Eleven law schools from across
the country have sent representa-
tives to campus so far this fall. The
visits are coordinated by the Pre-
professional Advising and Educa-
tion Office and the Office of Career
Planning and Placement.

The University of Chicago Law
School is sending its chairman of
admissions, Professor Stanley
Katz, to campus next Monday, De-
cember 4. He will meet with stu-
dents at 4pm in Room 4-146.

In addition, Harvard Law School
will have a representative on
campus Tuesday, December 5 who
will meet with students in Room
3-133 at 4pm.

Graphic Arts
Drops Prices
for Copying

Lower Xerox copy prices go into
effect Monday, December 4, at the
two Graphic Arts Quick Copy'
Centers in Rooms 3-003 and
E52-442.

Under the new pricing schedule
it will cost three cents for the first
ten copies, two cents for the 11th
through the 30th- copies and one
cent for the 31st through the looth
copies of each original. The old
rate is 5-3-2 cents.

"We trust these low prices will
make using our facilities more at-
tractive," explained James Cole-
man, Director of Graphic Arts. He
said that it was possible to lower
prices because of a continued
increase in volume and new, more
efficient equipment.
. Mr. Coleman said he hoped that

customers who need a small
number of copies made quickly
will switch from the smaller copy-
ing machines scattered around the
campus to the Quick Copy Centers.
Eventually he said expended
Quick Copy facilities might allow
for the elimination of some of the
more expensive, smaller copy
machines.

Quick Copy facilities are avail-
able to all members of the
Institute community. Either cash
or charge will be accepted for copy
services. Prices include collating.



News Study Group Checks
Campaign Coverage on TV

Videotape monitoring of tele-
vision evening news broadcasts
has shown great diversity between
networks in presidential campaign
coverage from September 14
through Election Day, according
to the MIT Network News Study
Group.
. The research group, funded by
the John and Mary B. Markle
Foundation, includes faculty
members of the Department of
Political Science and students
from MIT and Wellesley.

Preliminary results, the group
said, indicate that the CBS
Evening News spent far more time
covering the Watergate Case and

the sale of wheat to the Soviet
Union. This coverage was pre-
sented in detailed special reports
included in the evening broad-
casts. In a two part special, Walter
Cronkite spent 25 minutes explor-
ing the events that led up to the
Watergate Case, according to
figures released by the group.
After public questions were raised
about the propriety of the wheat
sale, Cronkite presented an ac-
count of the details in a three part
special.

other major differences in news
format noted by the group in-
cluded the coverage of Henry
Kissinger's news conference of
Thursday, October 25, when he an-

Sheila Widnall Wins
AIAA Sperry Award

Professor Sheila E. Widnall will
be the first woman to receive the
Lawrence Sperry Award from the
American Institute of Aeronautics
and Astronautics. .

The award, which consists of a
certificate and a $500honorarium
will be presented at the honors
ceremony at the annual meeting of
the AIAA to be held in January in
Washington, D.C. Professor
Widnall was selected because of
her "contributions, to the under-
standing of vortex flows in wing
wakes, aerodynamic noise and
lifting surface theory.

Being the "first woman" is
nothing new for Professor Widnall.
As an undergraduate at MIT she
was the first woman to be elected
to the national engineering hono-
rary society Tau Beta Pi. Later
she became the first alumna to be
appointed to the engineering
faculty after receiving her Sc.D.
degree in 1964. At the same time
she' also became the first female

.Ford Post Doctoral Fellow.
The AIAA Lawrence Sperry

Award was established in 1935 to

honor a young man or woman for a
notable contribution to' the ad-
vancement of aeronautics.

Professor Widnall.

Eyes Will Do the Walking
Across New, Lighted Maps

Plans are underway to install a
large illuminated map and' direc-
tory of the MIT campus in the
lobby of Building 7, according to
Suzanne Weinberg, a member of
the Building 7 Lobby Committee.

The 8 foot by 3 foot rendered
base map will be located on the
wall between the Information.
Center in Room 7-111 and the
Registry of Guests in Room 7-121.
At the present time there is no
easily accessible map to guide
visitors on campus.

Using a l00th scale, the map will
include the area extending from
Eastgate to Westgate and from
Technology Square to the Charles
River. All MIT buildings will be
numbered and major depart-
ments, laboratories, centers, and
administrative offices will be
listed in the directory.

A second, more detailed, map
will be located just outside the In-
formation Center. This 3 foot by 3
foot illuminated map will show a
detailed floor plan of Buildings 7, 3
and 5. Of particular interest to
campus visitors, the color-eoded
map will point out locations of
telephones, elevators, stairways,
lavoratories, mail boxes and
transportation.

Both maps will be constructed of
mylar mounted between two
layers of plexiglass. They will be

backlit and framed in chrome and
wood.

Miss Weinberg expects the maps
to be ready for installation before.
the end of the year.

Student Accounts
Changes Planned
Next February

The comptrollers office has an-
nounced that effective with the
awarding of degrees in February,
1973the following procedures are
being implemented as indicated
last spring in connection with fi-
nancial requirements.

The Registrar's Office will
notify the Student Accounts Office
of those students who are candi-
dates for a degree.

A review 'of each student's term
financial account will be made and
students will be notified in writing
that satisfactory arrangements to
resolve any balance due must be
made before their names are
placed on the degree list.

Students with outstanding long
term student loans will also be re-
quested in writing to come to the
Student Loan Office, E19-225for an
exit interview before approval to
place their names on the degree
list can be given.

nounced that "Peace is at hand."
The announcement itself, world-
wide reaction and its effect on the
presidential campaign com-
manded the first 15minutes of the
ABC and CBS broadcasts that
night. NBC went even further, de-
voting its entire NBC Nightly
News broadcast to the events re-
lated to Kissinger's announce-
ment. The one NBC item not
totally related that evening was
the nightly reporting of the Dow
Jones averages, though John
Chancellor did connect the mar-
ket's performance with Kissin-
ger's statement.

As Election Day approached,
the CBS Evening News continued
to be the evening news program
devoting large segments to de-
tailed election coverage, accord-
ing to the group's survey. In the
days preceding the election, the
videotapes show, CBS ended its
nightly broadcast with a summary
of each candidate's stand on such
issues as defense, the economy
and bussing. The CBS presen-
tations consisted of film of the two
candidates' speeches, which had
the effect, or at least the appear-
ance, of allowing the candidate to
present his own views, according
to the group.

"The differences in coverage
between the networks are such
that there seems to be conscious
decisions involved here," accord-
ing to Richard Parker of Brook-
line, a student member of the Net-
work News Study Group.

Differences such as time de-
voted to stories and format of
stonies are being studied as the
Network News Study Group con-
tinues its analysis of the seven'
weeks before Election Day.

The research is being conducted
by Edwin Diamond, a practicing
journalist and a lecturer in
political science, Professor Ithiel
De Sola Pool and a group of 15
students. Among the student
leaders are Parker, a junior
majoring in biology, Norman
Sandler of Fairfield, Iowa, a
sophomore majoring in political
science; and Paul Schindler of
Portland, Oregon, a junior major-
ing in management. .

The first phase 01 the project
was videotaping of the news
broadcasts and the development of
a computer-aided system for
verbal and non-verbal analysis.
The system will make it possible to .
determine, for example, how
much time the candidates and
their supporters received on each
network's news program, which
issues were covered, which
speeches were covered and how-
the network presented the news.
In judging television news, the

MIT group believes it is necessary
to study not just the transcripts of
the broadcasts but also the film,
the background slides, the .place-
ment of the story, the nature of the
anchorman's and the reporter's
commentaries, together with any
non-verbal communications ac-
companying the report.

A series of photographs of the
anchormen is presently being
compiled. These photographs, a
set of stills taken from videotapes,
show the various images that
accompany the spoken report each
night. Each of these stills is re-
ceiving a code and as the project
enters the second phase every
broadcast will be studied and the
expressions coded.

The purpose of phase two of the
project, now being planned, is to
implement the computer-based
system and attempt to discern dif-
ferences in coverage and their sig-
nificance.

Madonna, a lithograph made by Norwegian artist Edvard Munch in
1895,is one of the 150prints of women in "Images of the Feminine in the
Belle Epoque," an exhibit of late 19th century works that will be on
display in Hayden Gallery from December 1, 1972through January 6,
1973. Madonna is on loan to the Committee on the Visual Arts from The
Sterling and Francine Clark Art Institute in Williamstown. "Images of
the Feminine in the Belle Epoque" is one of six exhibits which will be
held in Boston area museums in December as part of a Toulouse-Lautrec
Festival.

Hayden Exhibit

Images of La Belle
In the Belle Epoque

Woman-as domestic being, se-
ductress, slave, vampire, and
visual and erotic spectacle-is the
subject of an exhibition of some
150original prints that will be on
display in Hayden Gallery from
December 1 through January 6.

In addition to the exhibit,
entitled "Images of the Feminine
in the Belle Epoque," two lectures
'will explore the attitudes towards
women of late 19th century artists
such as Toulouse-Lautrec, Gau-
guin and Whistler. One lecture,
"Polarization: Mary Cassatt and
Edvard Munch," will be presented
by Whitney Chadwick, visiting lec-
turer of art history at MIT, De-
cember 6 at 8pm in Room 9-150.
The second, "Sublimations. of
Erotic Imagery," will be given by
Wayne Andersen, professor of art
history at MIT, on December 8 at
8pm in Room 3-133.

The events are being sponsored
by the Committee on the Visual
Arts and organized by the Office of
Exhibitions in conjunction with a
month-long Boston-area Toulouse-
Lautrec Festival. The festival is
composed of art exhibitions, lec-
tures and poetry readings in honor
of Henri de Toulouse-Lautrec, and
will be presented in December by
MIT, The Boston Museum of Fine
Arts, The Boston Public Library,
Boston University, and Harvard
University's Fogg Art Museum
and Houghton Library.

MIT has assembled the show
with loans from The Boston Mu-
seum of Fine Arts, The Boston
Public Library, Harvard Uni-
versity's Fogg Art Museum and
Busch-Reisinger Museum, The
Sterling and Francine Clark Art
Institute of Williamstown, Mass.,
The Metropolitan Museum of Art,
The Museum of Modern Art, The

Philadelphia Museum, The Wor-
cester Art Museum and The
Gropper Gallery.

There will be a public preview in
Hayden Gallery December 1, from
8 until lOpm. Hayden Gallery is
open from lOam until 4pm Mon-
days through Saturdays and is
closed on Sundays and holidays.

Weinberg Wins
U. of Miami
Physics Prize

Professor Steven Weinberg of
the Physics. Department will
receive the J. Robert Oppen-
heimer Memorial Prize from the
Center for Theoretical Studies of
the University of Miami, it was
announced last week.

The award, to be given in
January, will be presented to
Professor Weinberg for his contri-
butions "to symmetry principles
and to weak and electromagnetic
interactions." Included as the
award are a gold medal, a citation
and $1000.

Professor Weinberg, who has
been widely published on elemen-
tary particles, quantum field
theory and cosmology, was elected
to membership in the National
Academy of Sciences this sum-
mer. He came to the Institute in
1967 as a visiting professor and
was appointed professor of physics
in 1969.

Past recipients of the Oppen-
heimer award include Nobel Prize
winning English physicist Paul A.
M. Dirac, Columbia University
Professor of Physics Robert
Serber and physicist Freeman J
Dyson.
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THEINSTITUTECALENDAR
November 29
through
December 8

Events of Special Interest

Solomons Company/I» nce·
Dance performances in Bldg 7 Lobby. Wednesday, November 29,
12n; Thursday, November 30, 5pm; Friday, December 1, 12n. Free.

MIT Press Annual Book Sale·
More than 40,000 books in all subject areas will be sold at 50-95%
discount. Wednesday, November 29, and Thursday, November 30,
10am-lOpm; Friday, December 4, IOam4pm. Sala de Puerto Rico.

Israel and the Middle ~
Prof. Noam Chomsky, foreign literatures; Uri Davis, former presi-
dent of Israel Human Rights League; Fawzi Al-Asmar, Palestinian-
Israeli poet. Panel discussion sponsored by MIT Arab Club and Tufts
HilJel Non-Zionist Caucus. Wednesday, November 29, 8pm, Student
Center Mezzanine Lounge.

Technology Wives Art and Craft Sale
Annual sale features Christmas decorations, pottery, toys, paintings,
jewelry, knitted and crocheted articles, etc. Thursday, December 7,
Bldg 10 Lobby. Get there early!

Seminars and Lectures

YVednesday, November 29

Atomic Energy in War and Peace
Prof. Irving Kaplan, nuclear engineering. Special Technology, Power
and Values Seminar. 1:30pm, Rm 35-225.

Causation in Teaching and Resistance in Learning"
Dr. Wi11iam G. Perry, Bureau of Study Counsel, Harvard. MIT
Education Division Colloquium. 12n, Rm 9-150.

Igg Heads and Warheads: Scientists and the ABM·
Dr. Anne IL Cahn, Center for International Studies. Concourse
Forum. 3pm, Rm 10-105. Coffee, 4pm.

Plasma Physics in Magnetic Multiple Geometry"
Dr. Peter Politzer, RLE. Nuclear Engineering and ANS Student
Branch .Seminar. 3:30pm, Rrn NWI2-222. Coffee & doughnuts,
3pm.

Fatigue-Creep Interactions: Prospects for Phenomenological Cor-
relations Based on Damage Accumulation .
Dr. B. Tomkins, mechanical engineering, on leave from UKAEA.
Colloquia on Fracture. 4pm, Rm 1-379.

Rotating Thermodynamics and High Resolution NMR Spectroscopy'
Alfred G. Redfield, Arthur D. Little Visiting Professor. Dept of
Chemistry Seminar. 4pm, Rm 4-270.

Thursday, November 30

The Problem of Text and Sub-text in the Poetry of Osip
Maudelstam·
Prof. K. F. Taranovsky, Harvard University. Foreign Literature and
Linguistics Seminar. 3pm, Rm 14E-31J.

Schiphol Airport: Growth under Oppression
Dr. J. C. IL A. Van Stapele, managing director, Schiphol Airport.
Amsterdam. Flight Transportation Lab Seminar. 4pm, Rm 35-225.
Coffee, 3:30pm, Rm 33411.

Scientific and Engineering Journalism
Dr. Harold G. Buchbinder, journalist and publisher, director BU
Science Communication Program. Career Seminar. 4pm, Rm
37-186. Cider and doughnuts.

Our Future Supply of Metals"
Prof. John F. Elliott, metallurgy and materials science. Graduate
Metallurgy Seminar Series. 4pm, Rm 6-120. Refreshments.

The Central Role of Lysine in Metabolism
Dr. IL P. Broquist, head, division of nutrition, Dept of Biochem-
istry, Vanderbilt University. Nutrition and Food Science Seminar.
4:15pm, Rm 54-100. Coffee, 4pm.

Imperialism without Colonies*
Hury Magdoff, co-editor, "Monthly Review." Graduate Economics
Association Seminar. 4:30pm, Sloan Bldg Penthouse.

Photothennal Solar Power*
Dr. Marjorie P. Meinel, University of Arizona. Physics Colloquium.
4:30pm, Rm 26-100. Tea, 4pm, Rm 26-110. .

The Work Ethic Is Alive and WeDand LiviJl8 in the US·
Donald Frey, chairman of the board, Bell and Howell. Technology
and Culture "Future of Progress" Seminar. 5:15pm, Rm 6-120.
Followed by buffet dinner, S1. Respondent will be Prof. Elting
Morison, Elizabeth and James Killian 1962 Professor.

Intermarriage and the HaIakha·
Rabbi Samuel Korff, Association of Synagogues of Massachusetts.
Hillel Seminar Series on Evolutionary Process of Halachic Develop-
ment. 7:45pm, Rm 7-102 ..

It's Revolution Not Evolution for the Computer System
Dr. B. O. Evans, IBM vice president and president, System
Development Division. Electrical Engineering Colloquium. Bprn, Rm
9-150.

Friday. December 1

Geology and Environmental Factors Affecting Giant Oil Pields"
Dr. Michel Halbouty, consulting geologist, Houston, Texas. Earth
and Planetary Sciences Seminar. 12n, Rm 54-100.

The Political Economy of Higher Education for Women: An
Historical Perspectives
Prof. Pam Roby, Dept of Sociology, Brandeis University. Graduate
Economics Association Seminar. 12-1 :30pm, Rm E52-365.

Chemical Engineering 10.991 Seminars
K. GriffIS, topic to be announced, 2pm; V. Desai, "Sulfur Dioxide
Removal from Stark Gases by the WackeJ1Ioder Process," 3pm. Rm
10-105.

Highway Safety Research
James H. McEllianey, head, Biomechanics Dept, Highway Safety
Research Institute, U of Michigan. Mechanical Engineering Seminar.
3pm, Rm 3-270. Coffee, 4pm, Rm 1-114.

Forum on South Asia·
Prof. Arthur MacEwan, economics, Harvard; Prof. Myron Weiner,
political sceince, MIT. Anjurnan Pulaba Pakistan Society. 6pm, Rm
9·150. Refreshments.

Phonon Fluorescence in Superconductors and the Propagation of
High Frequency Phonons in Liquid He4 .and He3•
V. Narayanarnurti. Materials Science Colloquium. 4pm, Rm 9-150.
Refreshments, 3: 30pm.

Monday, December 4

Use of the Science Citation Index·
Robert Shank, Institute for Scientific Information. Barker Engi-
neering Library Science Citation Index and ASCA Seminar.
10:15am, Engineering Library, 4th fl reserve book rm.

The 20th Century: The Reckoning-Mechanisms of Control
Prof. Irving Kaplan, nuclear engineering, and Prof. Michael Baram,
civil engineering. Technology, Power and Values Seminar. 2-5pm,
Rm 37-252.

The ASCA Current Awareness Service of the lSI·
Robert Shank, Institute for Scientific Information. Barker Engi-
neering Library Science Citation Index and ASCA Seminar. 2:15pm,
Engineering Library, 5th n orientation rm. .

Nuclear Engineering Doctoral Seminars.
D. Ehst, "Nonlinear Tokamak Kinetic Theory," and D. Komm,
"Synchrotron Radiation." 3-5pm, Rm NW12-222.

A Problem in Combinatorial Matrix Theory
Prof. Curtis Greene, mathematics. Applied Mathematics Collo-
quium. 4pm, Rm 2-338. Tea, 3:30pm, Rm 2-349.

Some Hydrodynamiclll Aspects of the Dispersion of Pollutants in
Marine Environments
Dr. Ryszard Zeidler, civil engineering. Hydrodynamics and Water
Resources Seminar. 4-5pm, Rm 48-316. Coffee, 3:30pm, Rm
48424.

Non-Isothermal Relaxation in Polymer Viscoelasticity and in Elec-
tret Polarization*
B. Gross, conference professor, Nationar Research Council of Brazil
and Institute of Physics and Chemistry, Sao Paolo. Polymer
Seminar. 4pm, Rm 3-133.

Tuesday, December 5

Pulsar Magnetospheres and Radiation Mechanisms*
Prof. P. A. Sturrock, Institute for Plasma Research, Stanford
University. Astrophysics Colloquium. 4pm, Rm 37-252. Coffee, tea,
3:45pm.

Using Unguistic Knowledge ~ Computer Recognition of Contin-
uous Speech'"
Terry Mi1Jer, research assistant, electrical engineering. CIPG Semi-
nar. 4-5pm, Rm 20E-210. Coffee, 3:30pm.

Convolutional Codes and Linear Systems"
Dr. G. D. Forney, Codex Corporation. Decision and Control Science
Group Seminar. 4pm, Rm 37-212.

Applications of Ship Motion and Sea Load Theory in Concept
'Design
Dr. Nils Salvesen, Naval Ship Research and Development Center.
Ocean Engineering Seminar. 4pm, Rm 5-217. Coffee, 3:30pm, Rm
5-314.

The Organization of DNA and Genes in the Chromosomes of the
Protozoan Stylonichia
Dr. David M. Prescott, Dept of Molecular, Cellular and Develop-
mental Biology, University of Colorado. Biology Colloquium.
4:30pm, Rm 6-120. Refreshments, 4pm, Rm 56·520.

The Blind Men and the Elephant*
Dr. Evsey D. Domar, Ford Professor of Economics, MIT. Techno-
logy and Culture "Future of Progress" Seminar Series. 5 :15pm, Rm
9-150. Respondent, Prof. Walter D. Burnham, political science.
Buffet dinner, Sl.

An Experiment in the Replication of an Urban Design·
Prof. William Porter, dean of School of Architecture and Planning.
Topics in Art, Science and Technology Seminar. 7-10pm, Rm 3-133.

Wednesday, December 6

Specialization of the Human Brain for Language'"
Dr. Norman Gesehwind, Dept of Neurology, Harvard Medical
School. MIT Education Division Colloquium. 12n, Rm 9-150.

Adaptation of Technology -by Developing Countries
Prof. Nathan Cook, mechanical engineering. Special Technology,
Power and Values Seminar. 1:30pm, Rm 35-225.

Endocrine Response to Trauma··
Prof. N. Thomas Ryan, Boston University School of Medicine. Or
Science Seminar. 3-5pm, Rm E18-301.

Laser Driven Fusion"
Dr. Keith Bruechner., KMS Fusion. Nuclear Engineering and ANS
Student Branch Seminar. 3:30pm, Rm NW12-222 (138 Albany St).
Coffee, doughnuts, 3pm.

lima'
f. W:
inar.

Some Numerical Problems in Optimal Control of Distributed
Parameter Systems Connected with Variational Inequalities and
Optimization of a Domain"
Prof. R. G1owinski, Institut de Recherche d'Informetique et
d'Autornatique, Numerical Analysis Dept, University of Paris.
Decision and Control Science Group Seminar. 4pm, Rm 33-206.

on
Time Dependent Crack Growth in Rate Dependent Materials:
Applications to Stress Corrosion Cracking, Polymer Fracture, Etc. *
Prof. A. S. Argon, mechanical engineering. Colloquia on Fracture.
4pm, Rm 1-379.

Relativistic Phenomena in Semiconductors"
Dr. W. Zawadzki, Institute of Physics, Polish Academy of Sciences.
National Magnet Laboratory Seminar. 4:15pm, NML 2nd Floor
Conference Rm. Coffee and tea, 4pm.

Ethics and Man's Evolutjon"
Prof. Ernst Mayr, Alexander Aggasaz Professor of Zoology, Harvard
University. Technology and Culture "Images of Man" Seminar
Series. 5:15pm, Rm 9-150. Respondents: Prof. John Graves,
philosophy; Robert Trivers, Harvard. Buffet dinner, S1.

The Solomons Dance Company returns to the Institute this
week for three free performances in the Building 7 Lobby.

Alternatives to the Synagogue*
Rabbi Everett Gendler, congregation in Lowell, originator of Yesh
Bera (Is there an alternative"). Hillel Seminar. 7 :30pm, Student
Center West Lounge. .

. Polarization of the Feminie: Mary Cassatt and Edward Munch·
Whitney Chadwick, visiting lecturer of art history. Toulouse-Lautr
Festival Seminar. 8pm, Rm 9-150.

The Situation of Jewish Communities in
1967*
Shnuel Gabay, an Israeli born in Iraq. Israeli Club Seminar. 8:30pm,
Student Center Rm 400. Coffee and doughnuts ..

Thursday, December 7

Nitric Oxide Formation in Burners
Prof. John B. Heywood, mechanical engineering. ThermodynamiCl!
Seminar. 4pm, Rm 3-343. Coffee served.



ay, December 8

mical Engineering 10.991 Seminars
ical Lam, "Glow Discharge Polymerization," 2pm; D. Aldrich,

rolYsisof Solid Waste," 3pm. Rm 10-105.

ical Mixing·
'gy, f. Yuen-Ron Shen, Dept of Physics, University of California at

keley. Materials Science Colloquium. 4pm, Rm 9-150. Refresh-
ts,3:30pm.

ha lear Reactor Safety
f. Henry W. Kendall, physics. Mechanical Engineering Seminar.
,Rm 3-270. Coffee, 4pm, Rm 1-114.

~s limations of Erotic Imagery"
t). f. Wayne V. Andersen, art history. Toulouse-Lautrec Festival

inar. 8pm, Rm 10-105.

eel
ndW---------------------
et

'is. ommunity Meetings
Is::.* ncerts, dance performances, theatrical presentations and scientific
re. monstrations are scheduled to take place in the Bldg. 7 Lobby

ost every day from noon to 2pm, so drop by and see what is
ppening.

es. logy Action
or eting of all those who have volunteered to distribute waste

skets for the Institute-wide recycling program. Wednesday,
vember 29, 5 :15pm, Student Center Rm -2. Call Fred Gross,
-7922.

rd me'n;sFOJ1Jm·
a Poor, Sloan School alumna, editor of 4-day work week
sletter, author of "Not to Throw Away the Ring." Monday,

cember 4, 12n, Rm 10-105.

ere the New York dance troupe is shown during one of their
erformances last spring. -Photo by Margo Foote

IT Club Notes and Meetings

pha Phi Omega
hapter meeting. Wednesday, December 6, 7 :30pm, Student Center
m 407.

ridge Uub.
uplicate bridge. Every Thursday, 6:45pm, Student Center Rm
3.

ess Uub ••
very Saturday and Sunday, 1 :30-5 :30pm, Student Center Rm 473
nless otherwise noted).

inese Students Uub
xecom meeting. Saturday, December 2, 10am-2pm, Student
enter Rm 400.

Guitar Society*-
Iassical guitar lessons, group and private. Wednesdays and Thurs-
ays, 5-8pm, Rms 1-132, 1-134, 1-136. Call Vo Ta Han, 494-8353.

Fencing Uub-
Every Wednesday, 7:30pm, duPont Gym Fencing Rrn.

GleeUub"
Rehearsals. Every Tuesday, Wednesday and Thrusday, 5pm, Kresge.

Hobby Shop"
Open weekdays, 10am4:30pm, duPont Gym basement. Fees:
students $6/term, community $lO/term. Call X34343.

Judo Club··
Every Monday, Wednesday, Friday, 5pm; every Saturday, 1pm.
duPont Gym Exercise Rm. Beginners welcome.

Logarhythms
Meetings and rehearsals every Wednesday, 7 :30pm, and every
Sunday, 4pm, Student Center 4th floor. Call dorm X9628 for
information.

MIT/DL Duplicate Bridge Club"
Every Sunday, 2:30pm, Walker Blue Rm. Every Tuesday, 6pm,
Student Center Rm 491.

Outing Club"
Meeting on winter safety. Wednesday, November 29, 8pm, Student
Center Rm 473. Regular meetings: Monday, Thursday, 5pm,
Student Center Rm 473.

RugbyOub
Rugby practice. Every Tuesday and Thursday, 5pm, Briggs Field.

Russian Table··
Conversational Russian during lunch. Every Thursday, Ipm, Walker
Dining Hall.

Science Fiction Society"
Every Friday, 5pm, Rm 1-236.

ScubaOub
Compressor hours: Tuesday, 9-11am, Friday, 3-5pm, Alumni Pool.
Pool session: Wednesday, November 29, 8pm, Alumni Pool.

Soaring Association··
Meeting on third Tuesday of each month, 7 :30pm, Student Center
West Lounge.

Strategic Garnes Soclety"
Saturdays, Ipm, Walker Rm 318. Club offers opponehts and
discounts on merchandise to members plus gaming periodicals
library. Kevin Slimak, dorm X0389.

Student Art Association Open House
Every Thursday, 4-5pm, Student Center Rm 429. Coffee served.

Student Committee on Educational Policy (SCEP)··
General meeting. Wednesday, November 29, 7 :30pm, Student
Center Rm 407.

Meeting on Experimental Programs-ESG, Concourse, etc. Wed-
nesday, December 6, 7:30pm, Student Center Rm 450.

Student Homophile League" .
Meeting and mixer. Every Thursday, 8pm, St. John's Church, 33
Bowdoin St, Boston. For. gay help (anonymous) at MIT, call the
student gay tutor, 492-7871, anytime.

Student Information Processing Board Meeting*
Every Monday, 7:30pm, Rm 39-200.

Tech.Engineering News··
Stop by to work or learn. Every Sunday, 5pm, Student Center Rm
453. For more information, call dorm X8376.

Tech Model Railroad Gub·
Meetings every Saturday, 4pm, Rm 20E-214.

Technique
Staff meetings. Every Saturday, 11am, Student Center Rrn 451.

Tiddlywinks Association·
Every Wednesday, 8pm, Student Center Rm 491. Tiddlywinks
Competition. Saturday and Sunday, December 2-3, 9am.{ipm,
Student Center Mezzanine Lounge and Sala de Puerto Rico.

Tuesday Night Venture
Student Art Association. Slides, museum trips and workshops.
Every Tuesday, 7:30pm, Student Center Rm 429. Admission: 50
cen ts, wine served.

Unicycle Club*
Meetings every Sunday, beginner's session at Ipm, other activities at
2pm, Walker Gym.

Wheelmen Bicycling Club*·
Every Thursday, 7:30pm, Rm 1-203. New members welcome. All
phases of bicycling discussed, including touring, racing, Bike Shop.

White Water Club···
Pool session. Tuesday, December 5, 8-lOpm, Alumni Pool.

Social Events

Muddy Charles Pub··
Join your friends at the Muddy Charles Pub, 110 Walker, daily
11:30am-2pm, 4:30pm and on. Note: The Pub is being redecorated.
Artists and others interested are welcome to submit ideas and
work for display. Call GSC, X3-2195.

Friday Afternoon Oub··
Music, conversation and all the cold draft Budweiser you can drink.
Every Friday, 6pm, the Thirsty Ear in Ashdown basement.
Admission; men $1, women 50 cents. Must be over 21.

sec: Pot Luck Coffeehouse·
Live entertainment every Friday and Saturday, 8 :30pm to 12m.
Student Center Mezzanine Lounge. Free coffee, cider, doughnuts.
Sponsored by Student Center Committee. Volunteers to perform or
otherwise help out, call Paul Mailman, dorm X9626, or Doug Fried,
dorm X8767.

Movies
Dada and Surrea1istFilm Program"
Leger's Baller Mecanique, Ducharnp's Anemic Cinema, Rene Clair's
Entr' Acre, Man Ray's L 'Etoile de Mer and The Seashell and the
Clergyman, based on Antonin Artaud's screenplay. Sponsored by
Dept of Architecture and organized by Whitney Chadwick, vi iting
lecturer of art history. Wednesday, November 29, 7 :30pm, Rm
10-250. Free.

Rheological Behavior of Fluids and Cavitation
Fluid Mechanics Films. Thursday, November 30, 4-5pm, Rm 3-270.

Together··
LSC. Friday, December I, 7pm and 9:30pm, Rm 26-100. Tickets,
50 cents. Must show 10.

The Burmese Harp
Film Society. Friday, December 1, 7:30pm and 9:30pm, Student
Center Rm 407. Tickets $1.

sec: Bullit"
Student Center Committee Midnight Movie Series. Friday, Decem-
ber 1, 12m, Sala de Puerto Rico. Free. Must show ID.

Who Is Harty Kellerman ..•••
LSC. Saturday, December 2, 7pm and 9:30pm, Rm 26-100. Tickets
50 cents. Must show 10.

Grand Hotel·
LSC. Sunday, Decmeber 3, 8pm, Rm 10-250. Tickets 50 cents.

Zero for Conduct and IF...
Humanities 21.284 Movies. Monday, December 4, 7pm, Rm 10-250.
Free and open to those interested. .

Waves in Fluids and Generation and Propagation of Sound
Fluid Mechanics Films. Monday, December 4, and Thursday,
December 7, 4-5pm, Rm 3-270.

End of a Revolution
Humanities 21.05 Movie. Tuesday, December 5: 7pm, Rm 10-250.
Free and open to those interested.

The Grand illusion
Humanities 21.418 Movie. Tuesday, December 5, 8pm, Rm 10-250.
Free and open to those interested.

La Dolce Vita
Humanities 21.490 Movie. Wednesday, December 6, 7pm, Rm
26-100. Free and open to those interested.

Sacco and Vanzetti
Humanities 21.017 Movie. Wednesday, December 6, 7pm,' Rm
10-250. Free and open to those interested.

The President's Analyst
Humanities 21.922 Movie. Thursday, December 7, 7pm, Rm
14N-Q615. Free and open to those interested.

La Grande Gurrera
Humanities 21.418 Movie. Thursday, December 7, 7pm, Rm
10-250. Free and open to those interested.

Baccanalef "
LSC. Friday, December 8 7pm and 9:30pm, Rm 26-100. Tickets 50
cents. Must show !D.

The Love of Jean Hey"
Film Society. Friday, December 8, 7:30pm and 9:30pm, Student
Center Rm 407. Tickets $1.

sec: Whatever Happened to Baby Jane?"
Student Center Committee Midnight Movie Series. Friday, Decem-
ber 8, 12m, Sala de Puerto Rico. Free. Must show !D.

Music

Noonhour Concert*
Mordor String Quartet will present works by Beethoven and
Schubert. Thursday, November 30, 12n, Chapel. Free.

Fall Jazz Concert·
Festival Jazz Ensemble, COllcert Jazz Band, and Jazz Quintet
performing many original compositions and arrangement ranging
from swing to jazz-rock. Friday, December I,8pm, Kresge. Tickets:
free to community, Bldg 10 Lobby; $1 at door.

Symphony Orchestra Concert·
Program includes Hindemith's "Neues vom Tagc," Schumann's
"Symphony No. j in E Flat Major," and Rachmaninoff's "Rllap-
sody on a Theme of Paganini," with David Epstein, conductor, and
Valerie Tryon, pianist. Saturday, December 2, 8:30pm, Kresge.
Tickets $1. Free tickets available, Bldg 10 Lobby.

Theater and Shows

The Rivals·
Wellesley College Theater production. Friday-Sunday, December
1-3, 8pm, Alumnae Hall, Wellesley. Tickets: $1.50 general public;
50 cents, high school students.

Arthur Miller's "After the Fall"·
Community Players. Thursday-Saturday, December 7-9, and Wed-
nesday-Saturday, December 13-16, 8pm, Little Theatre. Tickets:
$2.50 for general public; student discount on advanced sales only,
$2 with !D, Bldg 10 Lobby; reservations, X3-4720.

(Continued on page 8)
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Dance
Balkan Folk Dancing*
Intermediate and 'advanced. Every Tuesday, 7:30-lIpm, Student
Center Rm 491.

Dance Fest '72*
Dance Workshop performance. Friday and Saturday, December 1-2,
8pm, Little Theatre. Tickets $J.

Dance Workshop**
Meeting. Every Wednesday, 7pm, McCormick Gym.

Folk Dance Gub·
International folk dancing. Every Sunday 7 :30-11 pm , Sala de
Puerto Rico (exception to be posted).

Friday Afternoon Dance Break*
Interna tional folk dancing on the Kresge Oval, every Friday
(weather permitting), 12:30-1 :30pm.

Israeli Folk Dancing"
Folk Dance Club, Every Thursday, 7pm for beginners, 7:30pm for
Israeli dancing, duPont Gym T -Club Lounge.

Tech Squares"
Western style square dancing. Every Tuesday, 8-11 pm, Sala de,
"Puerto Rico. Admission: $1; fir t time free.

Turkish Students Association*
Folkdancing. Every Sunday, 4-7pm, Student Center Rm 491.

Exhibitions

Images of the Feminine in the Belle Epoque'"
Exhibition of 150 prints of women by Toulouse-Lautrec and other
19th century artists including Gauguin, Munch, Cassatt and
Whistler. Hayden Gallery, December J through January 6. Open
Monday-Sarurday.Tuam-spm.

Hayden Corridor Gallery·
Exhibition of working drawings and prints of the J9th century
steam engines, including locomotives, mining machinery and marine
engines. Sponsored by Committee on Visual Arts, through January
3.

Varsity Squash"
Adelphi. Saturday, December 2, 2pm duPont Squash Courts.

'68 Ford Fairlane 6 cyl wgn, std, gd
con d, $300. Joe, X5550 Linc.

Athletics

Deshman Basketball"
Harvard. Saturday, December 2, 7pm, Rockwell Cage.

Photographs by Peter DeLory*
Exhibited in the Creative Photography Gallery, through December
I.Gallery, located at 120 Mass. Ave, is open daily lOam-6pm.

Gymnastics"
Pennsylvania. Sunday, December 3, 2pm, duPont Gym.

Free: 6' straight swim pool slide,
metal, com & get it. Fred, X8-4462,
Draper.

Polaroid mod 250 cam w/f1ash, self
timer, portrait & close up kits, carry
case, '$55. Le Brun, X422 Line.

Flute, $130 or best offer. Mark,
X3-5319.

Vehicles
'60 Austin Martin DB-4, gd cond,
bronze wired leath inter, 24K on re-
buiJt eng, spotlite, cover & shop man
incl, stored in winter, asking $3000.
Craig, X695 Linc.

'63 VW, blk, bug, gd body, run cond,
$200. Rene, X3-6037.

'64 Mercedes 220S, nds work, $350.
X3-2539 or 3-5620.

'65 VW, exc phy cond, poor mech,
asking $300. Gary, X8·3511 Draper.

'65 VW Fstbk, 45K, new
exhaust, $450 or best.
X3-7043.

brks &
Elaine,

The Aborigines of Australia"
Exhibit pon ored by MIT Anthropology Program, Humanities
Library, through January 3.

Varsity Squash"
Harvard. Monday, December 4, 7pm, duPont Squash Courts.

JV /F Hockey" -
Graham Junior CoUege. Tuesday, December 5, 8pm, Skating R'

Graphic Notation in Contemporary Music·
Exhibition presented in the Music Library, Rm 14E-109. Varsity Swimming*

Tufts. Wednesday, December 6, 6:30pm, Alumni Pool.
Hart Nautical Museum*
Exhibits include "Ocean Engineering Summer Laboratory Projects
J 97 J and J 972," and "Tugs and Towing." Bldg 5, first floor.

Varsity Hockey*
Tufts. Widnesday, December 6, 7pm, Skating Rink.

V & F Squash*
Trinity. Wednesday, December 6, 7pm, duPont Squash Courts.

Varsity Squash"
Navy. Friday, December 8, 7pm, duPont Squash Courts.

Indoor Track"
Boston College. Wednesday, November 29, 6pm, Rockwell Cage.

Varsity Wrestling *
Boston University. Wedne'day, November 29, 7pm, duPont Gym.

Religious Services and Activities

Varsity Hockey"
Babson. Thursday, November 30, 7pm, Skating Rink.

The Chapel is open for private meditation from 7am to llpm eve
day.

Rifle·
Brown. Saturday, December 2, duPont Rifle Range.

Ananda Marga Yoga Society"
Yoga classes, every Thursday, -4pm, Student Center West Loun
For information calJ491-3691.

Indoor Track"
Bates. Saturday, December 2, J2:30pm, Rockwell Cage.

Gymnastics"
Boston State. Saturday, December 2, 2pm, duPont Gym.

Campus Crusade for Christ/College Life*
Every Friday: 7pm family time; 8pm Open Book teachings.
}-J 32.

Freshman Squash"
Phillips Exeter. Saturday, December 2, 2pm, duPont Squash Courts.

Chinese Christians Fellowship"
Bible study, hymn singing, praying, sharing. Every Friday, 8-ll p
Student Center Rm 491.

For SaIe, Etc.

Delta nows, 2, 6.50xI4, 7K, $5/pr.
B.G. Rightmire, X3-2249.

Ski bts, 12, buckles, w/press, $30; wide
angle lens, 35mm, Vivitar, f3.5 w/
Konica adapter, filter, case, $60;
mounting tissue, 150 sheet box, 8xlO,
$4.50. Roger, 782·3520.

Woman's drk brwn fur coat, muskrat,
exc cond, $50 or best offer. Dee,
X3-2065.

Rolleifiex, mint cond, price negotiable.
Call 547-4777.

Baner Blk Panther hockey skates, used
v little, 6'12, fits 7-8, new $35, yours for
$20. Peter, X3-6050.

Lawson 90" sofa, gld, $100, gd condo
Clara, X3-4l36.

Pr VW snows, v gd cond, $25. CAll
494-9079.

Sony TC-140 Deluxe cassette deck,
port, 3 wksold, list $140, asking $115.
Mark, Dorm X8-317.

Twn & Country 7.35x14 stud snows,
2, w/wheels, best offer. Fred, X3-2818.

Avoc, 10 spd blender, barely used,
guarr. Julie, X3-3383.

Ski boots: Reiker G2 '72, 8'12-9, $70;
super stiff Molitor custom racing, wide
toe, 7%-8, $60; both used I seas: '69
Molitor super stiff racing, 6'12, used 2
seas, $20. R. B. Adler, X3-465 I.

'65 Pontiac wheels, 2, & 7.35x15
snows, $15. Pete, X3·1448.

Twin beds, 2, exc condo Barbra,
X3·6702.

Gdyr snows, 2, 6.00x 12, Toyota. Ik
new, $25. Sheila, X3-6334 between
8-3.

Zenith 23" remote control color TV,
VHF/UHF, exc cond, orig $600, ask:ng
$35 or best offer. Mort, :0-2627.
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Room 5-105. The deadline is noon
Friday.

Volvo/VW tire, 6.85xI5, nv used, $20,
real bargain. Jerry, X3-629 \.

Pr '68 Buick IS" rims, $8, wI fit other
yrs; pr used 9.00x15 stud snows, $9; pr .
Rambler IS" rims, $6; Rambler 14"
tim, $3; all 5 hole rims. Tony, X7808
Linc.

Baby's maple colonial changing tbl,
$15; car bed, $5; carr w/hitch hiker
seat, $15; warming dish', $3; play pen,
$4. Dorris, X7155 Linc.

Tires, 2, 7.75xI4, 1 snow, 1 reg,
partially used, $5_ Earle, X8-1566
Draper.

Ampex Micro 88 stereo cassette rcdr
w/spkrs, mikes, exc cond, new $190,
yours for $70. Mark, 261-8848 eves.

Pr stud snows, E78-1 5, glass belted wht
walls, 3 K, $45. Ken, X3-6925.

Wd skiis, used once, 175cm, $10;
Kneissel Wht Stars, 210cm, used 7
times, orig, $ 210, price, $90. Keven,
X3-1545.

Snows, 2/$15, E78-14 or 7.35xI4,
Nova. Parker, X8-3385 Draper.

Extention spkrs, factory 2nds, v reas.
Wayne, X7461 Linc.

Ice skates. boy's sz I, exc cond, $7.
Bill Bartlett, X8-3546 Draper.

Snows, w/w, 7.35xI5, exc cond, $10.
Hynda, X3-6788.

Obi bed, $40; fluorescent desk Imp,
$9; Iv country, must sell. Stavros,
X3-1981 Iv msg.

Metzler stud, radial snows, 2,
t55SR-l5, tube type, mntd on new
Saab 96 wheels, dynamically balanced,
almosl new, $70. Bob, Dorm X8-934.

Snows, mounted, 3K, 7.35x 14, $25/pr.
X3-49 I 3.

Kestle 205cm, fibergls skiis w/Look
toe, Geze hl, $70; Nordica Ithr buckle
bts, 10, $35, used minimally 4 yrs. Call
354-9626,4-10pm.

New exhaust sys for '65 Ply Barracuda,
273 cu in eng, $20 or best offer; R & H
for same car, $18/ea. S. Smith,
X8-3666 Draper.

Gdyr, 4 tubeless, 8 ply, 6.85xI5, fits
Volvo, Saab, VW 1500 wgns & sedans,
used 6K, $15 ea. X3-2276.

European made, 17th cent style chrs,
6, hand carved, grn velvet, exc cond,
$65 ea, $300/6; early Am 2 dr console,
1 shelf, 42xl3x30, '12 hi, orig $100,
asking $50; Prayer stand w /shelves, dr
& covered stor space, $90. SiJvio
Paglialunga, X3-6752.

Contact printer, 5x7, foot model, ideal
for X-mass cards, etc. Ben Dores,
X8-3531 Draper.

GE Trimline 500 port stereo, v gd
cond, list $100, asking $50. Ken, Dorm
X9-264.

Koflach buckle ski bls, 10Y2 m, worn
once, $40. X3-7714.

MatCh easy chrs, 2, wooden frames,
new brn cushions; sngl matt w/free
frame, best offers. Picardi, X3-1545.

Snows, pr, 6.45-6_95xI4, used I seas,
$20. Jim Anglin, X3-5319.

Paramount bowl balls, candle & duck-
pin, bags, engraving, gd prices.
X3-6101.

Sunbeam upr vac clnr, $20; cof tbl,
$10; sgl box spr & matt, $15; new ski
rack, nvr used, $20; Head 66M skis,
.$10. Call 731-5022.

Assorted electronic junk, non-negative
offers accepted. Bob, X3-2534.

Pr studded snows, 6.50x 13, mtd on
rims for '71 or '72 Opel, used 1 winter.
Kevin, X3-1647.

Coordinated cycle exerciser, moveable
handle bar, like new, $10. Reader,
X7610 Linc.

Head std skis, 210cm, w/l.;l1ler bndgs
$40; Kastinger lace boots, sz 9%, $10.
Bert,.X3·4577 .

Studded snows, E78-14, exc cond,
$30. George, X3-6747.

Whroolpool wash & dry, commercial,
yr old, guarr in exc cond, $300.
X8-2870 Draper.

Henke ski bts, men's, leath, buckle, 9n,
exc cond, $15, were $80. Heather,
X3-2916.

Sealy twin bed, complete, exc cond,
$50 or best; Formica top, K stand/cab,
$12 or best; baby car seat, 2 position,
$12 or best. Bill Chang, X8-4598
Draper.

'65 VW Sqbk, new tires, starter, nds
clutch, $1 50; Zuckerman 5' harpsi-
chord, $700. Larry Leibler, X3-1960.

'66 Chevrolet Impala, gd cond, $400 or
best offer. Nadir, 267-2771.

'66 Mustang, 6 cyl, 200 cu in, wh,
96K, still v gd cond, no rust, new tires,
br & balt. Jan, X3-7828.

'66 Falcon 200-6, manual trans, snows,
commute regularly, asking $300 or
best. X8-3333 Draper.

'66 Falcon, 78K, AC, new exhaust,
$400 or best offer. Gaston, X3-6750.

'66 Mustang, red, convert, 289 V-8,
p-str, exc run cond, body gd, 4 ne ...
tires & 2 snows. X3-4803.

'66 Mustang convert, 6 cyl, 99K, nds
work, $10Q. Jerry, X3-5933.

'66 VW bus, cJn, runs perf, AM/FM,
$650 or best offer. Bruce, X7427 Line.

'67 Buick Skylark, gd cond, p-str &
brks, V-8, $750. AI, X8-4597 Draper.

'67 Pontiac Tempest, c1n w/rebuilt eng,
brnd new Firestone stud snows, v gd
run cond, asking $550. Call 271-4805
or 547-2216.

'67 Pontiac coovert, 326 V-8, exc
cond, stud snows, $750 or best. Bob,
X3-3755Iv msg.

'67 Pontiac Bonneville, 4 dr hrdtop
sedan, p-slr & brk, gd cond, $395.
X8-3324 Draper.

'68 Ford LTD Country Squire wgn,
p-disk brks, auto, p-str, p-2 way tail
gate, R, orig owner, $1200 or best
offer. X8-4557 Draper.

'68 Pontiac Firebird convert, recently
rebuiJt eng, body nds some refin, exc
run cond, best offer. Jackie, X3-6726.

'68 VW bug, blu, pkng dents, gd winter
car', $800 guarr or best. Nancy Keller,
X3-5322.

'69 Ford Fairlane convert, 8 cyl, auto,
p-str, v gd cond, $1150. Tom, X474
Linc.

'69 VW sunrf, 7 tires, rf rack new br,
rec tljneup, R, $1250 or best. Susan,
X3-4607.

'69 aids Cutlass convert, exc cond,
new shocks, br, tires & exh sys, mtd
snows incl, $1550. X330 Linc.

'69 MGB-GT, gd cond, many extras,
must sell by 12/1, $1300 or best offer.
Bill, X3-1559.

'70 Renault RIO, 4 dr, 38K, 4 whl
disks, R & H, Michilin radials, eng &
body in exc eond, $800 or best offer.
Kwan, X3-462 O.

'70 MGB, bronze-yellow, 26K, gd
cond, $2000. X3-l896.

'71 Ford LTD,4 dr, p-str & disk brks,
R, rear st spkrs, vinyl rf, exc condo
Clare, X3-4220.

'71 MGB convert, hrdtop, snows, tape
deck, $2195. Jerry Cetrone, X297
Linc.

'71 Saab 96, exc cond, 27K orig mi,
radial tires. X8-1243 Draper.

Men's 3 spd bike w/lock & chain, best
offer. Kenneth, Dorm X8-649.

Housing
Arl, Pk Cir, furn rm, pri K facilities,
bus 15 min to Harv Sq, pkng avail.
X3-5915.

Arl Hts, 6 rms, 2nd fir, 2 fam, nr T,
gar, 2 screen porches, $200 plus utiJ &
heat. X3-2334.

Beac Hill, sublet, tg sunny 1 DR apt,
much charm, Ig frpl, new K & B, avail
12/23, $275/mo. X3-1675.

Bk Bay, Beac St, direct across campus,
3 spac floor through apts w /orig Victo-
rian decor, in fine twnhse, moderately
priced. X477 Linc.

Camb, Westgate II; 21 A, 3 BR apt,
pkng, wcw, stove, refrig, some furn, all
uti! incl, nice view, 1 BR avail 1/1,
$lt5/mo. Dominique, X3-4476.



Christian Bible Discussion Group"
Every Thursday, Iprn, Rm 20B-031. Call Prof. Schimmel, X3-6739,
or Ralph Burgess, X3-2415.

Christian Science Organization"
Every Tuesday, 7:15pm, Rm 8-314.

Divine Light Mission·
Discourses on the direct experience of Truth given by Guru Maharaj
Ji. Every Monday, Wednesday, Friday, 7:30pm, Rm 8-105. Call
369-1603 (Concord). .

Hillel Activities"
Services: Monday-Friday, 8am, Rm 7-108; Friday, 8:15am,

Chapel; Saturday, 9am, Chapel.
Hebrew table: Monday, 5:30pm, Kosher Kitchen. Hebrew:

Wednesday, Rm 1-203, advanced 4pm, intermediate 5pm, beginner
6pm. Yiddish: all levels, Thursday, 7:30pm, Rm 1-246. Talmud,
Birton Seminar Rm: beginners, Tuesday, Sprn; advanced, Wed-
nesday 8pm and Sunday 12n. Kuzari, every other Shabbat, 2pm.
Jewish philosophy from Middle Ages to present, Monday, 7pm, Rm
5-231.

Candlelighting in Bldg 7 in honor of Chana.k.ah, followed by
party in McCormick, Thursday, November 30, 5pm. Call Sunny
Taragin, dorm X8-564.

Program for elderly Jewish citizens of Mattapan and Hillel
students with luncheon, discussion groups, entertainment, etc.
Tuesday, December 5. Sign up to help in Hillel Office.

Rabbi Lawrence Kushner of Sudbury Temple Beth EI on
"Innovative Ways of Making Shabbat," Friday, December 8, Bprn,
Chapel.

Islamic Society"
Prayers, every Friday, 12:15pm, Kresge Rehearsal Rm B. Discus-
sions on the Qur'anic interpretations of various aspects of life, every
Saturday, 4pm, ISC Lounge, Walker 2nd floor, coffee served.

Latter Day Saints Students Association·
Religious seminars, every Tuesday, 8-9:30am, Student Center West
Lounge.

Protestant Worship Service"
Every Sunday, 11 am, Chapel.

Roman Catholic Masses"
Weekly masses in the Chapel: Sunday, 9:15am, 12:15pm, 5:15pm;
Wednesday, 5:05pm; Friday, 12:05pm.

United Christian Fellowship'"
Christian for Dinner. Food and fellowship. Every Wednesday, 5pm,
Walker (at the sign of the fish). Followed by singing, praying,
sharing meeting, 6pm, Rm 14E-303.

Vedanta Society"
Services, every Friday,S: 15pm, Chapel, followed by discussion
hour, 6pm, Ashdown Dining Room.

Westgate I and U Bible Study··
Every Wednesday, 8pm, Westgate I low-rise Apt G-l. Call 494-8405.

Harpsichordist John Cook and sopranos Epp-Karike Sonin
and Sandra Stuart are shown during a recent Noonhour
Concert in the Chapel. For this week's concert listing. see the
music section of the Institute Calendar on page 7.

-Photo by Margo Foote

Zen Society"
Meditation meetings. Monday through Friday, 8-9am, Chapel. Call
492-4945.

Announcements
Premedical Students
Dr. Thomas L. Lentz, chairman, Committee on Admissions, Yale
Medical School, will speak to all pre-med students, Wednesday,
November 29, 4pm, Rm 3-133.

Prelaw Students
Prof. Stan Katz, chairman, Admissions Committee, University of
Chicago Law School, will speak to all prelaw students, Monday,
December 4, 4pm, Rm 4-146.

Career Planning and Placement Meeting
For students interested in master's degree in business administration
at Boston College. Peter Oliveri of the Admissions Committee will
speak. Thursday December 7, 2:30-3:30pm, Rm EI9-455.

Freshmen are encouraged to attend departmental lectures and
seminars. Even when these are highly technical they provide
students one means to learn more about professional work in a
department and field.

• Open to the public
•• Open to the MIT community only

... Open to members only

Send notices for December 6 through December IS to the Calendar
Editor. Room 5-1 I I, Ext. 3-3279, by noon Friday, December ).

Camb, Harv St, fum 2-BR apt, LR,
DR, 2 sutdies, gdn, pking, 10 min walk
to MIT, avail 2/1-8/31/73, $300/mo.
X3-3144.

Camb, 115 Mt. Auburn St, nr Harv Sq,
I BR unfurn apt, LR, K &B, avail 1/1,
$175/mo. Sandre, X3-4724, 12-lpm.

Chelsea, 2 BR, wow, dish, refrig, AC,
pkng, MTA, heat, $210/mo. Steve,
X3-3106.

Jam PI, 2 BR apt, K, pantry & B, $180
& heat, or T, grnd fir. X8-2467 Draper.

Northgate apt, avail 2/1, 2 BR, LR, K,
B, dish, AC, WOw, $240/mo plus elec,
lease till 8/31/73, MIT fams only, apt
29, 3rd fir, SO Craigie St, Som, Porter
Sq area. X3-6172.

Bedford, beau 8 rm colonial, 4 BR,
2 YzB, 2 car gar, I acre wooded, quiet
st, short walk to elementary school &
recreation facilities,S min to Linc Lab
or Rt 128, availl/L X691 Line,

Randolph Hts, 5 rms, 3 BR, LR, tiled
K & B, full cellar, panelled. Robert
Lang, X8-2995 Draper.

Sorn, College Ave, professional
tion, 10 rrns, income apt, cab
ceramic tile B, 220 wiring,
laundry, 2 car gar, Ig enclosed
porch, asking - middle 40's.
623-0562.

Wareham, 4 rm fum hse, tile B, mod
cab K, married cpl pref, avail thru mid
May. Frank, X3-2795.

Chocorua, NH, ski hse, 3-4 BR, 2 B,
for rent or sale. X3-7221.

Martha's Vineyard, Gay Head, L8 &
3.6 acres of wooded tand w/brook &
stone walls, off Lighthse Rd w/exc
view of Eliz Is. X3-1555.

Jay Pk, Vt, fully fum lakeside ski
lodge, all util, plowed, 6 BR, nr 6 ski
areas, 200 acres, avail for wkJy rental
after 1/1. Denny, X3-5606.

Vt, ski Jay, 4 BR hse, cathedral ceiling
LR, 19 K, fully equip, beau setting, sIps
8, ideal for cpls w/children, no stus,
$250/wk or tess, avail after I/L
Myron, X3-3127.

Animals

Siamese sealpt kitten, $15. Dan,
X7430 Linc.

Lost and Found

Lost: slvr earring on campus between
77 Mass & 2 Vassar St, sentimental
value, reward. Ellen, Foreign Stu
Office, X3-3795.

Found: Bryman School pin, Kresge
Haza, 11/22. X3-3160.

Wanted

Fern rmmt to share 2 BR apt in Carnb,
$80/mo. Cindy, X3-7930.

Fern rrnrnt, pref work, to share dbl stu,
gd Bk By location w/river view,
$96.25/mo. X8,3646 Draper.

Sci fiction bks: Dragons, Elves &
Heroes; The Young Magicians; Magic
Kingdoms; The Man Who Was Thurs-
day; The Broken ~word; A Voyage to
Arcturus, wI pay $21bk. X3-2164.

tied upright piano. X3-7785.

Pr gd snows, 5.60x 13. Diane, X3-5 123.

Front bike wheel, 28", $10. Rodion,
876-5961.Ioca-

K,2
base
frnt .
Call

Cpl nds babysitter for II mo old child,
days. Daniel, X3-5524.

Rmmt, own rrn, in new Som apt bldg,
WOw,dish-disp, etc, nr T, pkng. Elaine,
X3-4485.

Gov Winthrop or slant front desk, reas.
Dick, X3-5568.

Male rmmt to share 2 BR fum mod apt
nr Cent Sq, $150/mo, avail 12/15.
X3-7537.

Sngl or cpl to share hse in country 30
mi w of Bos. Carle, X3-6659.

Admin asst for sm accoustical consul-
ting co, must handle office man, bil-
lings, travet arrangements, payrOll" etc,
&some tech typing. X3-1630.

Rmmt to share spac Cent Sq apt w/2
grad stu, own BR, less than $IOO/mo.
Dennis or David, 354-1309.

Respon fem rmmt for huge, semi-frun
Bri apt, own rm, $1l2.50/mo & util.
Claire, X3-2054.

Ford Falcon w/auto, i'l, exc condo
Sherwood, X8-3396 Draper.

Miscellaneous'
WI do gen & tech typing. Susan,
X3-2138.

WI do gen or thesis typing on IBM
Selectric, fast & accurate. X3-6864.

WI do any typing. Cindi, X3-4211.

Typing on IBM Selec. Emily, X3-6755.

WId Ik to form or join carpool from
MIT to Linc & return, daily, 8-5. Tony,
X7191 Line.

WI do gen &/or thesis typing on IBM
Selec, Linda, X3-7024.

WI do thesis & gen typing, ex per tech
typist, $.75/pg non-tech, $1/pg tech.
Dan, X3-4192.

Positions Available

Administrative Assistant V for Division
Head within an academic department
will manage activity of the office and
coordinate the work load of one or
two secretaries. Duties will include
arranging travel, analyzing budgets, dis-
tributing work from several people in
the Division, compiling reports, han-
dling a variety of telephone messages
and student inquiries, filing, typing of
articles and reports, and maintaining
student and faculty records. Shorthand
is needed for correspondence. MIT
experience invaluable; knowledge of
accounting and budgets preferred; per-
sonable to deal with faculty and
students.

Secretary IV to preofessors and re-
search affiliates in experimental medi-
cine will handle a great variety of
duties, including all appointments for
facultY, student visitors; composing
correspondence; typing, proofreadi~g,
and editing of technic;1I manuscripts
and class notes; gathering of informa-'
tion for scientific conferences and
meetings, maintaining fairly complex
files; arranging meetings, lectures,
films, field trips; preparing budget esti-
mates for proposats. Considerable re-
sponsibility requires organization, ex-
perience, ability to work on own. Skills
(dictaphone) must be excellent.

Secretary IV requires background as
medical secretary to work with an MIT
research group at Cambridge City Hos-
pital. Typing, shorthand, and dicta-
phone skills are important to handle
correspondence and research reports.
Secretary must be willing to work on
own, and will be responsible for all
purchasing, shipping documents,
ordering of supplies, tetephones, set-
ting up appointments, and travel
arrangements. Will be scheduled to visit
the MIT campus at least twice weekly.

Secretary IV for a group of faculty
members and instructors wilt type cor-
res pondence, exams, mathematical
papers and manuscripts; keep files and
records; take phone messages; run of-
fice independently. Excellent typing;
ability in technical ty ping.

Secretary IV in an administrative office
will use strong skills in typing and
shorthand for correspondence; will also
handle filing, letter writing, reception
duties and some. research involving
legal terminology concerning the insur-
ance industry> Substantial working
knowledge in this field will be expec-
ted. College education preferred; sound
sense of priorities; maturity in deci-
sion-making; ability to work under
pressure.

Senior Clerk III or IV in records
section of administrative office will
process records for all payrolls, answer
telephone inquiries, qenerate simple
statistics and reports. Accurate typing,
clerical experience of 2-3 years, and
the ability to deal effectively with
people in person and on the phone are
required.

Biweekly Ext. 3-425 t

Engineering Assistant To make routine
inspections for compliance with
O.S.H.A. regulations and other accep-
ted safety standards and to assist
Safety Engineers in the more routine
safety work. Will be expected to reco-
gnize potential accident producing situ-
ations and conditions, and to call these
to the attention of the proper persons.
Other duties may consist of giving
instructions, such as, fire extinguisher
use training, lifting training, artificial
resuscitation and external heart mas-
sage, attend departmental safety com-
mittee meetings and work with and'
assist safety engineers when and where
needed.

Must be willing to accept increasing
responsibility and hopefully, qualify as
a certified engineer. Al>i1it.y to get
along with people and be able to work
with a minimum of direction required.
Work experience in an electrical Or
electronics laboratory is desirable_

EXEMPT, Ext. 3-4269

Tech A (El'c) To install and assemble
fast electronic circuity and related
components. Must be thoroughly fami-
liar with integrated circuits. Must have
familiarity and experience with techni-
ques of fast electronics, coincidence
circuits, discriminators, and pulse
height analyzers. Experience in making
and assembty of transmission cables is
required.

Tech C (Biology) Wash laboratory
glassware, keep laboratory ctean and in
order. Perform laboratory tests invol-
ving apparatus such as spectrophoto-
meters, pH meters, and centrifuges.
Record and collate results employing
basic arithmetic and decimal problem
solving. Familiarity with the use of
above equipment; skill to handle labo-
ratory equipment; knOWledge of basic
math and decimal system.

Tech A (E-M) Principal duty is to
provide electro-mechanical support to
staff, members and facutty; fabrication
repair and/or maintenance of depart-
ment experimental equipment, such as:
ancillary equipment for freeze dry
pilot plant mechanisms, redesign and
revision of basic uses of heavy duty
experimental apparatus, i.e. bio-chern
engineering fermentation equipment
and the department's electron acceler-
ator and micro equipment, such as
metabolic cages for work with infant
rats. Good electrical-electronic know-
ledge plus good knowledge of common
machine tools.

Hat & Vent Mechanic "B" Applicant
should have experience (two (2) years
minimum) in the operation of: Central
Station Air Conditioning equipment
and controls and General Building
Mechanical Equipment and service
systems. Appticant will stand watches
in a rotating schedule which covers 24
hours, 7 days a week. IRREGULAR
SCHEDULE

Hourly, Ext. 3-4268

Teaching Director
Technology Nursery School, Inc., is

looking for a teaching director for a
small day care center which is sched-
uled to open in February, 1973. The
director will be responsible to the
Board of Trustees of Technology Nur-
sery School, Inc.

The center will accomodate 17 chil-
dren, ranging in age from 2 Y, to 6 years
old.

The teaching director shall have the
following responsibilities:

1. Staffing: with the assistance
of the Board of Trustees shall reo
cruit and hire teaching staff.

2. Curriculum development:
with the assistance of the teaching
staff, shall develop educational pro-
grams that are responsive to the
needs of the children.

3. Daily supervision and training
of staff: including student
teachers, work-study students, and
volunteers.

4. Daily operation of the center.

It is atso expected that the director
whall work with and be responsive to
the Parent Operating Committee.

Qualifications
M.A. in Early Childhood Develop-

ment or equivalent experience.
Teaching· experience in day care

center. .
Administrative experience; prefer-

abty in a day care center.

Although the center will not open
before February, we are anxious to
hire a director as soon as possible.

Margaret Sand
Ext. 3-1592
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UROP: 'Almost Anything is Possible'
A study of the. mechanics of cell

differentiation is one of several
hundred undergraduate research
projects being carried out this
term under the auspices of the U~-
dergraduate Research Opportuni-
ties Program (DROP).

Chemistry major Bob Nance, a
junior from Miami, Florida, has
been studying the mechanics of
cell differentiation by isolating
messenger RNA (ribonucleic
acid) from muscie tissue since last
January. Like other undergradu-
ates interested in first hand ex-
perience in the laboratory, Bob
turned to UROP for guidance.

Now is its fourth year, UROP is
a clearinghouse, a catalyst and an
information center for under-
graduate research resources.
Professor Margaret MacVicar,
UROP director, says, "Our pro-
gram responds to individuals-
almost anything is possible."

Bob thinks the UROP ideology is
"great, but you only get out of it
what you put into it. I'm doing a lot
of technician's work but I'm
learning how to carry out a re-
search project effectively, and
that's what is important."

According to Professor
MacVicar, UROP is now spon-
soring projects for one third to one
half of the undergraduate students
at MIT. She says, "One of the
major advantages of the program
is giving students the opportunity
to engage in actual problem as
early as the freshman year. Un-
dergraduates can see the heart of
what's going on, see a faculty
member wrestle with something
he can't explain."

The faculty-student relationship
is a key factor to UROP's success.
Some of the projects are initiated
by the student, others by a faculty
member. Once a student-faculty
team reaches agreement on the
scope and terms of a project, they
approach UROP for help.

In the Department of Biology
alone, UROP is sponsoring student
projects dealing with the regula-

Junior Bob Nance working on a project in the biology labs.
-Photo by Margo Foote

tion of enzyme synthesis in
bacteria, the production of anti-
bodies in tadpoles and bullfrogs,
the genetics of a new bacteria, and
the synthesis of DNA in mam-
malian cells.

Professor Harvey Lodish who
supervises UROP projects in
biology says, "We have under-
graduates working on projects
equivalent to first year graduate
school research. Unfortunately the
biology department is small and
we have a large enrollment. We

just can't support enough under-
graduate research projects."

Undertaking a UROP project
takes a great deal of commitment
on the part of the student-faculty
team. Professor Peter Griffith,
UROP supervisor in the Depart-
ment of Mechanical Engineering,
feels that many undergraduates
have an aversion to making such a
commitment.

He says, "Students get frus-
trated when they realize that not
all research leads to publishable

results."
In addition to providing an edu-

cational experience very different
from the classroom, UROP offers
students academic credit for their
research. During the past year
limited wages have also been
offered. In addition to these
options, Professor MacVicar re-
r.orts, half of the students. working
through UROP choose to receive
neither pay nor credit.

UROP is not limited to on-
campus research. Last summer
senior David Ashley from
Whittier, California, spent ten
weeks studying building systems
in Europe with an architect from
the Boston Architectural .Center
and Professor Albert Dietz of
architecture. Many other off-
campus research opportunities
are now open to undergraduates.

The ground rules and pro-
cedures for participating in UROP
are outlined in the brochure "MIT
Undergraduate Research Oppor-
tunities Directory" which is avail-
able in the Information Center,
Room 7-111,or in the UROP Office,
Room 20C-231. Additional UROP
opportunities are listed period-
ically in Tech Talk and other
campus publications.'

Technique Seeks
Shutterbug Help

Technique needs volunteer pho-
tographers to help work on the 1973
edition of MIT's yearbook.
.Anyone in the MIT community

who has photographic experience
is welcome. Technique will supply
film, chemicals and darkroom
facilities, but photographers
should have their own equipment.

Photographers interested in
working with Technique should
call AI Ritter on dormline 8-427or
attend a yearbook staff meeting.
any Saturday at 11am in Student
Center Room 451.

Backer
Receives
Award

Professor Stanley Backer of the
Department of Mechanical Engi-
neering and head of the depart-
ment's Fibers and Polymers
Division has received the first
award of the Textile Information
Users Council of Greenville, South
Carolina.

The award, named after Dr.
Backer, was established to honor
individuals "most responsible for
progressive reliability and sophis-
tication in the field of textile and
related services."

Dr. Backer has been widely
published in a broad range of sci-
entific articles and papers on a
variety of subjects dealing with
textile technology. He received the
S.B. in 1941, the S.M. in 1948 and
the Sc.D. in 1953from the Institute
and he has been a member of the
faculty here since 1950.

Catalogue
Listings
Requested

Associate Registrar Robert
Cook has asked all members of the
faculty to review the listing of
their subjects in the 1972-73
General Catalogue for unit
changes and description revisions
appropriate for the 1973-74 Gen-
eral Catalogue.

Mr. Cook urged faculty mem-
bers to submit all revisions and
proposals for new subjects to the
appropriate department head as
soon as possible. To meet the cata-
logue printing schedule, all pro-
posals for new subjects or new
curricula should be submitted to
the .appropriate faculty commit-
tees before January 10.

No changes will be made for the
1973-74catalogue after March. 9,
Mr. Cook said. -

For more detailed information on UROP opportunities
listed, MIT undergraduates should call or visit the Un-
dergraduate Research Opportunities Program Office,
Room 20C-231, Ext. 3-5049 or 3-4849. Undergraduates are
also urged to check with the UROP bulletin board in the
main corridor of the Institute.

for the academic year. For information see the Graduate
School Office, 3-134or for application forms, write to Mr.
T. E. Beehan, Secretary, Fellowship Committee,
Josephine de Karman Fellowship Trust, c 10 Aerojet-
General Corporation, 9100 East Flair Drive, EI Monte,
California 91734.Deadline: January 31, 1973.

come to the United States as Exchange Visitors. It is not
intended that a Fellowship lead to employment in the
United States; on the contrary, Fellows will be expected
to return to their own countries to support space research
activities there. For further information, please drop by
the Graduate Office, 3-134.

New U ROP Listings

Student Em ployment
DEPARTMENT OF TRANSPORTATION Cambridge

The Center has a multimillion dollar study of Air
Traffic Control (ATC) and management systems for the
post-l990 era. One of the subsystems (involving the navi-
gation system, surveillance system, communications
systems, and the user's avionics unit) is under initial now
as two researchers write a computer simulation that
models the enroute airspace between the twenty largest
US airports. When the simulation is up, various "ex-
periments" through changes of parameters will be run to
give a feeling for delays, conflicts, safety, capacity, etc.,
of the real system. Computer work is done on both an IBM
360/75 and an IBM 3701155. Students interested in
working on this project should know (or learn in process)
modelling, FORTRAN IV, assembly debugging and some
graphics.

ATMOSPHERIC SCIENCES
The fellowships cover a year's study in any US

accredited graduate school, in the broad field of at-
mospheric sciences. Each Fellow will be expected to be in
residence in the Advanced Study Program at the National
Center for Atmospheric Research (NCAR) in Boulder,
Colorado during the summer preceding the academic
year for which the fellowship has been awarded. The
fellowship stipend is in the amount of $3,000plus tuition
for the academic year. The summer appointment at
NCAR carries a stipend of $500 per month prorated over
the actual period of stay plus reasonable travel expenses
to and from Boulder. Any student who will have received
his bachelor's degree by the spring of 1973is eligible to
apply. Applications for UCAR Fellowships for the 1973-74
academic year, with supporting documents, must be re-
ceived by January 15, 1973.Further information may be
found at the Graduate School Office, 3-134.

THEFT PREVENTION PROJECT
A West Roxbury businessman wants to work with a

s'tudent "team" on an alarm to discourage the theft of
TV's and stereos. He has some ideas and a preliminary
development of one concept. The student "team" and
faculty co-supervisors would work with him in developing
this and other concepts to the production stage. The
"team" would be made up of students with backgrounds
in Electrical Engineering, Mechanical Engineering and
Management. Interested students should contact UROP.

On Campus: Animal caretaker in Nutrition; experi-
mental subjects for visual acuity experiment; scaffolding
builders for Professor Kepes; machine shop helper
needed; clerk-typist and precise clerk for Information
.Center.

Off Campus: Ski binding mechanic at the Ski Market;
graduate student worker on solid statevelectronic ar-
rangements; Chem Library researchers for a research
company; electronic technician for electron factory in
Woburn; market survey work at Commonwealth Gas;
executive interviewing positions at Becker Research.

Off Campus Work-Study Positions (open only to stu-
dents receiving financial aid from MIT): Clerk-typist in.,
Cardiac EKG Lab at Massachusetts General Hospital;
students in all majors' at Hanscom Field; child care
assistants at Technology Nursery School.

For details on these and other available jobs and how to
apply, come in and see Kathi Mahoney, Student Employ-
ment Office,_Room 5-119.NASA INTERNATIONAL UNIVERSITY

FELLOWSHIPS IN SPACE SCIENCE
The NASA International University Fellowships pro-

vide an opportunity for promising young scientists and
engineers to study and participate in research in the
space sciences at leading universities in the United
States. Graduate and Postdoctoral Fellowships in Space
Sciences are open only to foreign nationals sponsored by
their National or Regional Space Research Organiza-
tions. Applicants are expected to have training equivalent
to that represented by an earned Master of Science or
Master of Engineering degree awarded by an accredited
educational institution in the United States and must
meet graduate student entrance requirements at United
States universities. The United States National Research
Council, which administers the program for NASA, will
pay the Fellow's tuition, academic fees, and appropriate
research costs by grant to the University. NASA Fellows

Graduate Study Opportunities
JOSEPHINE DE KARMAN FELLOWSHIPS

For graduate and senior undergraduate students in any
discipline, with special consideration to applicants in the
Humanities: US citizens and foreign students already
enrolled in a university located in the US. Stipend: $2,500
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Other Opportunities
Two representatives from VISTA/Peace Corps will be

on campus next week to speak with interested students
and hold interviews.

On December 6 and 7 interviews will be held in the
Career Planning and Placement Office, E19-455, between
9am and 12noon and between 1:30 and 4pm. Students
wishing an interview should make an appointment
through the Placement Office, Ext. 3-4733. A booth will
also be set up in the lobby of Building 10between 9am and
4pm for those days.

The representatives are particularly interested in engi-
neers, city planners, math /science majors, those study-
ing economics and anyone who has lived or worked on a
farm.



MARIC Center Begins
Bimonthly Newsletter

The Marine Resources Informa-
tion Center (MARIC), a part of the
advisory services of the MIT Sea
Grant Program, has begun publi-
cation of a bi-monthly news
bulletin.

The bulletin contains listings of
recent MARIC acquisitions and is
put out by Barbara Passaro, the
Center's information manager.
Future issues will also list acquisi-
tions in marine-related fields at
other libraries in the MIT library
system as well as announcements
of new MARIC services, such as
the listing of contents of new
journals.

Mrs. Passaro emphasizes that
MARIC's collection is primarily
concerned with the useful appli-
cation of marine resources. The
Center maintains constant liaison
with other MIT libraries and can
aid the potential user in finding
further material elsewhere. In a
cooperative program established
with Barker Engineering Library,
Mrs. Marjorie Chryssostomidis,
information services librarian on
the Barker staff, will also serve as

Patrol Offers
After-Dark
Escort Service

Now that the sun sets before 5
o'clock, the Campus Patrol re-
minds members of the community
to use the Patrol's escort service
when walking to parking lots or
remote campus locations after
regular working hours.

Anyone desiring patrol protec-
tion should call Extensions 3-2997
or 3-2998.A campus patrolman will
be dispatched to meet you en route
to a parking lot, campus dormi-
tory, or building.

Patrol Captain James Olivieri
explains, "Members of the com-
munity should feel free to call us.
Just give the operator your loca-
tion, destination and normal route
of travel. Unfortunately we do not
have enough patrolmen to provide
door to door service, but we will

.meet you en route."
In addition to escorting mem-

bers of the community to parking
areas and other campus locations,
the Campus Patrol will also pro-
vide patrol protection to members
of the community walking to the
Kendal Square subway .station
after normal hours.

information officer for MARIC. At
present MARIC's collection com-
prises relatively few books, ap-
proximately a thousand, but over
10,000 technical reports and over
100 journals and bulletins, main-
tained on a subscription basis.

In addition, MARIC'has what is
probably the largest collection of
foreign reports on naval archi-
tecture in New England, a micro-
fiche reader / printer with micro-
fiche collection, National Ocean
Survey charts of New England
waters and other area charts and
maps. Working collections include
material on living marine re-
sources, aquaculture, marine eco-
nomics, shipping, naval architec-
ture, ocean engineering and
marine recreation. Mrs. Passaro
and her assistant, Asako Burr,
continue to expand the collection.

Last summer the MARIC staff
renovated the former library of
the Department of Ocean Engi-
neering to accomodate the new
center in pleasant sorroundings.
In addition to the former study
area there is now an informal
reading lounge. MARIC is located
in Building 5, Room 331.

Mrs. Passaro reports that use of
the library's facilities by people
outside the MIT community is in-
creasing. One aim of the new
MARIC bulletin is to familiarize
New England industries and
others interested in coastal zone
and marine resources with the
Center's information services.
MARIC is open to the public from
sam to 6pm, Monday through
Friday.

Marksmanship
Course Offered

The MIT Pistol and Rifle Club
has announced the beginning of a
course in basic pistol marks-
manship.

The course will be offered for
five consecutive Thursday even-
ings from 6:30 to 8:30pm, begin-
ning December 7. All courses will
be held in the Pistol Range in the
DuPont Gymnasium.

There will be a $10 fee for the
course, which will open to the first
20 adult members of the MIT com-
munity who apply. Those inter-
ested in applying should call
Range Master Thomas McLennan
at Ext. 3-3296.

Shown above are Mr. and Mrs. Verner Johnson with William R.
Dickson, Director of Physical Plant (left) and Philip A. Stoddard,'
Vice President for Operations behind them. The occasion was a
retirement dinner-dance for Mr. Johnson who is leaving the In-:
stitute at the end of December after 45 years. Some 150 of his
friends and colleagues attended the festivities at which Mr.
Johnson received a Viking hat and portable TV among several
other gifts. -Photo by Marc PoKempner

In new roles (left to right) are: Claudia Liebesny, Priscilla Mead and Patricia Williams.
-Photo by Margo Foote

Changes Announced in Personnel
Three changes in staff have been

announced in the Office of Per-
sonnel Relations.

Miss Priscilla Mead, a personnel
representative in the Office. Bi-
weekly Section for a number of

Professions
Confe~ence
Announced

Junior and senior women from
363 local high schools have been
invited to a conference at MIT on
Professions for Women on Decem-
ber 8.

The conference, being sponsored
by the Association of Women Stu-
dents and the Office of Admis-
sions, is focused on the increasing
breadth of careers opening up to
women. "We hope the conference
will touch on and stimulate
interest in reaching out to the less
traditional careers for women,"
Cynthia C. Bloomquist, Assistant
Director of Admissions, said in the
invitation.

The half-day program will
feature a panel of MIT women,
including students, faculty and
staff, discussing the fields in which
they are active. Campus tours will
be conducted by MIT under-
graduate women. The program
will conclude with informal con-
versation and refreshments in
McCormick Hall.

Den Hartog
to Receive
ASMEMedal

Professor Emeritus Jacob P.
Den Hartog, former head of the
Department of Mechanical Engi-
neering, Tuesday received the
Timoshenko Medal at the annual
Meeting of the American Society
of Mechanical Engineers in New
York.

The Timoshenko Medal was
awarded to Professor Den Hartog
in "recognition of his contribution
to the theory and practice of ap-
plied mechanics as author,
teacher and consultant." The
award is named for its' first
recipient, Russian mechanical
tlPgineer Stephen Timoshenko.

Professor Den Hartog, one of the
world's foremost authorities on
mechanical vibration, came to the
Institute in 1945.He served as head
of the department from 1954 to
1958. Since his retirement in 1967
he has continued to serve as senior
lecturer in mechanical engineer-
ing.

years, has accepted a position with
the Special Services Section. In
her new post, Miss Mead will ad-
vise and counsel members of the
Institute community in regard to
tuition assistance, and continue
development of orientation pro-
grams, and assist in other special
programs.

Miss India Thompson has left
the Institute after three years in
the Personnel Office to accept a
counselling post with the Matta-
pan Housing Authority.

The resulting vacancies have
been filled by Mrs. Claudia
Liebesny and Mrs. Patricia
Williams.

Mrs. Claudia Liebesny, secre-
tary to Personnel Director Robert
J. Davis for the past year and a
half, will become a personnel
representative. She was gradu-
ated from Rhode Island College in
1971and has worked in Washing-
ton and Providence.

Mrs. Patricia Williams, admin-
istrative assistant to James J.
Bishop, assistant dean for student
affairs, has also been appointed
personnel representative. Mrs.
Williams received the B.A. degree
from Philander Smith College in
1968 and worked as an adminis-
trative assistant for Project
Equality for one and a half years.

Opera Workshop
Being Organized

An MIT opera workshop is being
organized by John Cook, Institute
Organist and director of the Noon-
hour Concert Series.

His proposal for the establish-
ment of an organization which will
study all aspects of the opera has
been accepted and he is now re-
cruiting members from the MIT
community. He hopes that regular
meetings can begin during lAP.
Academic credit for lAP may be
individually arranged.

Looking ahead, Mr. Cook en-
visions members of the workshop
learning about opera by taking
productions apart and putting
them together again. "This spring,
we might even present a perfor-
mance of The Magic Flute," he
said. "Why not aim for the top.
There is a lot of room for ex-
perimentation in The Magic Flute.
For example instead of traditional

Book Sale
Opens Today

The rush will begin at lOam this
morning, November 29, for the
over 40,000books offered at 50 to 95
percent reduced cost at the MIT
Press Annual Book Sale.

The sale, held in the Sala De
Puerto Rico, will be open until
lOpm tonight and will continue
from lOam to lOpm Thursday,
November 30, and from lOam to
4pm on Friday, December 1. The
sale features shelfworn, slightly
damaged and overstocked books
from the Press' present 1,100titles
in-print.

"Last year we sold over 30,000
books," said Anne Sayre, publicity
manager for the Press. "We had
very few books left and we expect
to do well this year."

scenery, which is expensive, we
could use films as backdrops," he
continued.

"But before a performance can
be planned, we need people: to
design and make costumes, props
and scenery, people for stage di-
rection, management, people to
coach, advise and take notes. Also
we need singers, lots of singers
and orchestra people too," he said.

Persons interested in joining the
Opera Workshop should call the
music office 3-3210and leave their
names and main interests. Mr.
Cook will inform those who inquire
about meetings.

Alumnae Seek
Nominations

The Association of MIT Alum-
nae (AMITA) has announced the
opening of nominations for candi-
dates for the AMITA Senior
Academic Award.

The Award is given on the basis
of academic excellence to a
woman student in the class of 1973.
Factors considered in the selection
include cumulative average, depth
and breadth of academic accom-
plishment as shown in course
work, special projects and/ or
thesis research.

"We are especially interested in
receiving nominations from re-
search advisors and members of
the class of 1973," Dr. Audrey
Buyrn, the AMITA representative
said.

Nominations should be ad-
dressed to Dr. Buyrn, Room
26-411,and submitted by February
1, 1973. The Award will be pre-
sented on April 10 at the AMITA
Annual Student Dinner at the
Faculty Club.
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Shown above are three-dozen students from high schools in Washing-
ton, Baltimore and Philadelphia who took part in one of two bus trips
designed to introduce MIT to minority students. At the left are Randolph
H. Burton, a freshman from Glencoe, Illinois, John A. Mims, Assistant
Director of Admissions and Paula A. Waters, a senior from Chesapeake,
Virginia.

The students, representing 23 high schools, arrived November 19, for a
two-day program. The second group of minority students, from the New
York, Long Island and New Jersey area, is scheduled to arrive Sunday,
December 3.

The program featured welcoming remarks by Mrs. Mary Hope,
Assistant Dean for Student Affairs, and John A. Mims. Each visiting high
school student had "an MIT student. host.

The following day the visiting students attended classes, had a tour of
the campus and an informal rap session with Institute faculty members
and students. Also included were two discussions-HAn Overview of the
MIT Curriculum" by James J. Bishop, Assistant Dean for Student
Mfairs and "A Minority Perspective" by Wesley L. Harris, Visiting
Associate Professor in aeronautical engineering.

The closing session on Tuesday morning was a discussion on
admissions and financial aid conducted by Peter H. Richardson, Di-
rector of Admissions and J. Samuel Jones of the Financial Aid Office.

The program for the upcoming December trip will be similar.
-Photo by Marc PoKempner

New Library Services
A vailable for the Blind

The MIT Libraries have set up
and equipped an area in the Stu-
dent Center Library to provide
special library services for the
Institute's visually handicapped
students.

In addition to recorded news and
recreational journals, the new li-
brary service features a braille
catalog collection of multi-media
materials. Equipment for record-
ing, playback and braille trans-
cription is also available.

Several projects are underway
to supplement the materials now
available in the special library. A

H. G. Parks
to Speak

The Community Fellows
Program will bring Henry G.
Parks, Tuesday, December 4,
for its' weekly seminar to
speak on "The H. G. Parks
Corporation and Parks
Sausages" from 5 to 6:30pm
in E40-169. The Community
Fellows Program sponsors
seminars each Tuesday which
are open to the public.
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number of textbooks are being re-
corded by the National Braille
Press at the request of visually
handicapped students. In addition,
orientation materials-including
HoToGamit and the Guide to the
MIT Libraries-are being
-recorded.

One of the most useful services
offered by the new library area is
a file of readers-people at the
Institute who are willing to spend a
few hours a week reading text-
books and other materials to blind
students. Additional readers are
needed, especially in technical
areas. Volunteers should call
Frances Haslett, Ext. 3-7050. Pri-
vate rooms are available in the
Student Center Library for
readers to meet with students.

The impetus behind the new li-
brary service came from two
graduate students in architecture.
Peter Greer and Ann Kidwell, who
prepared a joint thesis on a tactual
map to help blind students. get
around the Institute. Library staff
members Kathy Grimes, Frances
Haslett and Laura Malin worked
under the chairmanship of Helen
Mitchell of the Catalog Depart-
ment to set up and equip the
special area.

Revolutionary Tactual Map
Opens MIT to Blind People

(Continued from page 1)

find helpful are also indicated on
the map. Open grassy spaces are
depicted in very low -relief while
parking areas and outdoor athletic
facilities have different textures
on the top of the map. MIT has
many buildings which are linked
together with overhead passes
which also produce good auditory
clues. These overpasses are indi-
cated on the bottom side of the
map.

The map also includes symbols
for external stairways, mail
boxes, traffic lights and obstruc-
tions which a blind person might
otherwise be unaware of.

Part of a system of maps and
guides for the handicapped initi-
ated by the MIT Planning Office,
the map for the blind was pre-
pared by Ann M. Kidwell of Short
Hills, New Jersey and Peter Greer
of Wheeling, West Virginia. Work-
ing with John A. Steffian, associ-
ate professor of architecture, the
students chose to investigate
mapping for the blind rather than
a conventional design project as a
thesis requirement.

Support for the project was pro-
vided by the MIT Planning Office,
the American Foundation for the
Blind, Howe Press of Perkins
School for the Blind, the MIT Dean
for Student Affairs Office and the
MIT Medical Department.

"We were intrigued by the prob-
lems of describing two- and three-
dimensional space non-visually,"
Mr. Greer said. "We think this
map is one of the most detailed
and complete tactual displays
ever attempted."

Working in close collaboration
with the Planning Office and their
thesis advisor, the students
examined the campus in detail,
noting steps and entries, curb con-
figurations, mailboxes and traffic
lights on a base map of MIT.

Throughout the development of
the map the students conferred
regularly with blind students at

both MIT and Harvard and with
persons who had experience in the
field of blind mobility. By using
this feedback mechanism the stu-
dents were able to devise a map
which provides maximum-
information while limiting detail
which could be tactually confus-
ing. The map as published incor-
porates improvements suggested
by the blind students using two
earlier prototypes.

"In the manufacturing process,
resinous powders were melted into
a sheet of plastic less than a six-
teenth of an - inch thick during
which a mold prepared from a
photo engraved plate permanently
applied a layer of pigmented vinyl
to the base sheet.' The same
process was used for both sides of
the map, after which they were
premanently bonded together.

The use of the pigmented vinyl
makes the map equally useful for
sighted persons. Printed informa-
tion is recessed in the various
levels of embossing so as not to
interfere with tactual information.
The map includes legends in both
braille and print:

The polyvinyl chloride map
combines a high degree of dura-
bility with enough flexibility to be
rolled up and even folded without
leaving permanent creases.
Though the map is easily portable,
the blind students who use it
chiefly refer to it in their resi-
dences as an aid in planning the
routes they will take at MIT.

The map presented the first
opportunity for some blind stu-
dents to perceive that a variety of
routes exist in going from one
building to another.

A number of the blind students,
however, requested a taped or
braille supplement to the map
which would include instructions
for using the map and an index of
buildings and major offices,
among other things. Under the
auspices of the Planning Office,
Mr. Greer is preparing the

supplement.
The Planning Office has pro-

duced a sufficient supply of maps
to give one to each blind student
for the next several years. In
addition, copies of the map will be
distributed throughout the United
States and abroad for further test-
ing and evaluation.

"Even though this map repre-
sents a breakthrough in mapping
for the blind, it is only one possible
solution," Mr. Greer said .. "Much
more needs to be determined
about what information is helpful
and how best to present it. How-
ever, many of the techniques used
in the tactual map of MIT could
easily be adapted to' other
locales."

Fulmer Named
Suffolk Trustee

Vincent A. Fulmer, vice presi-
dent and secretary of the Institute,
has been appointed a trustee of
Suffolk University.

Fulmer's election to the 21-man
board fills the vacancy created by
the death of Joseph E. Sullivan of
Lowell. He will serve the remain-
der of Sullivan's term, which ex-
pires in June, 1977. The appoint-
ment was announced by Judge
John E. Fenton, chairman of the
board of trustees.

A cum laude graduate of Miami
University, Ohio, Fulmer received
the S.M. in economics in 1$}53from
MIT. He was awarded an honorary
doctor of laws degree from Suffolk
University in' 1971.

When he was appointed vice
president and secretary of MIT in
1963at the age of 35, he became the
youngest person named to the vice
presidency since the founding of
the Institute. Mr. Fulmer supports
the Corporation and its commit-
tees in administering their work
and he has overall responsibility
for direction and coordination of
the Institute's relationships with ''0
industry. IA
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