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cytogenetic effects, biochemical changes, and pathological-physiological changes produced by radiation,
and the use of radioisotopes in these problems, A long-range project in mammalian genetics is being con-
ducted as a part of the Laboratory’s program in biological research, and is directed roward a comparative
determination of the effects of ionizing radiations in causing mutations. Explorations are also being made
in the field of chemical protection and recovery from biological damage due to radiation exposure.

Atomic energy education and training has been an integral part of the activities of the Laboratory
ever since 1943, when one of the primary objectives of the installation was the training of personnel to
operate the Hanford Plant. Since that time, scientists, health-physicists, pilot plant operators, engineers,
and administrators who have staffed other vital projects for the Atomic Energy Commission have received
on-the-job training at ORNL..

A part of the Laboratory’s educational program is conducted jointly with the Oak Ridge Institute of
Nuclear Studies. Under this cooperative effort, the Research Participation Program provides an opportunity
for faculty members on leave from their universities to engage in advanced research at ORNL, and the Gra-
duate Training Program enables graduate students to complete thesis research toward master’s or doctoral
degrees at the Laboratory through AEC fellowships,

The Clinton Laboratories Training School, established in 1946 as a nuclear technology school for
scientists interested in entering the field of atomic energy, operated one year. It numbers among its alumni
several widely known figures in the American atomic energy effort. The successful experience in this first
training school was a factor contributing to the decision of the AEC to establish the Oak Ridge School of
Reactor Technology at ORNL. ORSORT was organized in March 1950 with 18 students. Three hundred
seventy-three students have graduated in five classes, and about 80 students are enrolled for the 1955-56

class. Many are now engaged in reactor design and development in industry and government agencies.

To assist in research at ORNL, a modern high-speed electronic computing machine, called the
“ORACLE" (Oak Ridge Automatic Calculator Logical Engine), was constructed at Argonne National
Laboratory and moved to ORNL in September 1953 and is now in use by the Mathematics Panel.

The ORACLE contains about 3,500 electronic tubes and aboutr 20,000 resistors. It is based on the
general design of one at the Institute for Advanced Study at Princeton, N.]J., and is similar to another
machine at Argonne. The machine can multiply together two twelve-digit numbers such as 976,345,012, 983
and 276,507,433,209 in less than 1/2000 second. In about 20 to 30 minutes, it can solve complicated pro-
blems that would require the time of two mathematicians working for 5 to 6 years using ordinary desk-type
electric calculators. Despite the speed of the computer, some studies require its continuous operation for
days or weeks.

The ORACLE is distinguished by an improved memory device in which instructions and intermedi-
ate results are held in a memory unit. Pairs of cathode tubes are used so that the second tube will remember
what the first one is unable to, because of small defects in the first tube. Either one or the other tube gives
the right answer. Using this system, the machine has been found to be extremely reliable.

V. UNIVERSITY OF TENNESSEE-AEC
AGRICULTURAL RESEARCH PROGRAM

A program of radiobiological research with domestic animals is being operated for the AEC in Qak
Ridge by the University of Tennessee College of Agriculture under contract. The program includes some
plant work bearing on the animal program.

The facilities for research include a large acreage of improved farm land, a research laboratory,

greenhouse, nutrition barn, and a unique type of gamma irradiation field and associated structures for
studying the effects of whole body external radiation on large animals such as burros.
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