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Supplement 1

Reference 6.(a) & (b) of Form AEC 313
Application for Renewal of License No. 42-0
Lyndon B. Johison Space Center

The Cobalt-60 metal pellets, doubly encapsulated in stainless stee
will be utilized in a pneumatic Flexo-Rabbit irradiator system.
s

original sources and irradiator were custiom designed for JSC Dy
Nuclear Products, Lockheed-Georgia. As noted on the

Drawing No. 442-2089B, Assembly I s a maximum
Assembly II contains a maximum cof

maximum of .12 curies of Cobalt-60.

On June 8, 1977, the original sources were replaced by Gamma Industries
of Houston, Texas, with sources built to th criginal specifications

e S|
with minor mocifications. The modifications included in the new sources
are: (See Attachment 2).

Increased wall thickness of both the primary and secondary
encapsulation in all three assemblies.

Assemb 1y 20 millicurie maximum) originally designed for
a Cobalt needle, contains a Cobalt pellet similar to Assembly I
and Asse

An aluminum spacer has been placed in all three assemt
essentially acts as a tertiary capsule for the Byprod

The sources
Baton Rouge
A

License No.
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Supplement No. 2

Reference 4,5,8,9 of Form AEC 313

Application for Renewal of License No. 42-09388-02
Lyndon B. Johnson Space Center

(o

Resumes of: a3
C. M. Barnes, D.V.M., Ph.D./Radiological Health Officer

A. W. Orsak/ Radiological Safety Officer

L. J. Waggett/ Alternate Radiclogical Safety Officer



RADIOLOGICAL SAFETY OFFICER - Arncld W, Orsak

The position of Radiclogical Safety Officer has been established to

perform the functions and respcnsibilities prescribed in 10 CRF 33.

Mr. A. W. Orsak is presently appointed to this position. The Radio-
logical Safety Of.licer also administers the day-to-day operation of

the radiation protection program supported by one health physicist.

The 2xperience and training cf Mr. Orsak is stated below:

A. Pertinent Training

1. Graduate, Sam Houston State Ccllege, 1963,
Bachelcr of Science in Biclogy; mincr in chemistry.

2. Radistion Prctecticn Training

a. Basic Radiclogical Health, USPHS, 2 weeks, 1964,

b. Occupatioral Rediation Protection. USPHS, 2 weeks, 1965.

¢. Management of Rediation Accidents, USPHS, 2 weeks, 1965.

d. Redium Hazards and Control, USPHZ, 1 week, 1965,

e. Medical X-ray Protection, USPHS, 2 weeks, 196k,

f. Orientation in Occupaticnal Health, USPHS, 1 week, 196k,

g. Radiflo Supervisors Course, C. E. Corporation, 2 weeks, 1966.
h. Radef Monitors Instructor's Course, OCDM, 1 week, 196k,

Experience with Radiation

1. Supervisor of Radiological Health Services, Kelsey-Seybcld
Clinic, ccntractor to Johnson Space Center (JSC), January
1969 to present. Appointed Radioclogical Safety Officer for
JSC, Houston, Texas, March 1949,

Supervisor at Texas Instruments, Dallas, Texas.

500 curies of Krypton 85 in hermetic seal checks and two
150 KV X-ray machines were used for internal defect check
of transistors and integrated circuits. Responsibilities
included Radiological Health Training, Radiation Instrument
repair and calibration and pericdic radiclogical health
surveys. (1966-15G8).

Radiaticn Health Specialist - Texas State Department of Health,
Austin, Texas. (1963-1966).

Duties:

a., Calibraticn ef survey instrumen*s with sealed gamma
(Max. 300 mCi) and neutren scurces (Max, 5 Ci).




b.

c.

Radiation hazards evaluation surveys o radiocisotopes
(kilocurie quantities), and machine produced radiation
(up to 14 Mev).

Inspection of radicactive material licensees which
inrluded coll~ges, hospitals, research laboratories,
radiographers, well loggers and clinics, for compliance
with Texas State Regulation.

Investigation of incidents such as lost sources, over-
exposures and contamination monitoring and clean-up.

Evaluation of applications and procedures for Texas
license.

Prepare for asppropriate signatures new und amended
Radioactive Material License, containing special con-
ditions which might apply.

Radiation Safety Officer for State Health Department
(1965-1966) which involved accountability, leak tests
and surveys for approximately six civil defense scurce

sets and 10 calibration scurces. All scurces ranged from

2 to 300 mec (cobalt and cesium).



ALTERNATE RADIOLOGICAL SAFETY OFFICER - Dennis J. Waggett

The program at JSC is fast moving, requiring daily action 2t the
Radiolegical Safety Officer level, and an alternate to the Radio-
logical Safety Officer has been designated to assure immediate
action and continuance of the program. Mr. D. J. Waggett, Health
Physicist is desiznated as Alternate Radiological Safety Officer
and his experience and training is stated below:

A. Education and Training

1. San Jacinto Jr. Ccllege - AA Degree
2. University cf Fousten
3. Radiclogical Health Short Courses:
8. Nuclear Warfare Schcol, U. S. Navy
b. Environmental Surveillance and Analysis; Tracerlab
¢. Laser Beam Analysis and Biological Effects; Tracerlaﬁ
d., Basic Padiological Health Course; USPHS

€. Occupational Radiation Protection Course; National
Center for Radiological Health

f. Radionuclide Analysis by Gamma Spectroscopy Course;
USPHS

B. Experience with Radiation

Health Physicist - Johnson Spece Center/Kelsey-Seybold Cliniec,
September 1966 to present.

Duties:

a. Radioactive materials, including sealed and unsealed sources,
multicurie sources, neutron sources and special nuclear
material, a 120 curie Co-60 High Range System and a 100 curie
Co=60 irradiator.

b. Radiation P.oducing Equipment, routine radiclogical considera-
tions of such devices as radicgraphy units, medical, dental -
and radiography X-ray units and a Van de Graaff Accelerator,

¢. PRadiclcgieal Surveys - Routine radiclcgical surveys cf NASA
buildings and laboratcries, such as isotope storage areas,
neutron generators and miscellanecus diffraction equipment,



Environmental surveillance consisting of air, water, soil and
vezetation collection with subsequent laboratory preparation
and analysis for radicactive material control.

leak testing of sealed sources held under NRC License granted
to NASA-JSC,

Decontamination - Routine decontamination of laboratory
equipment and laboratory work areas.



RADIOLOGICAL HEALTH OFFICER - C. M. Barmes, D,V.M,, Ph.D.

The Radiological Health Officer at JSC is responsible for planning,
directing and coordinating all aspects related to operations administered
by the Center. The experience and training of Dr. Barnes is stated below:

A. Pertinent Training

1.

Doctor of Veterinary Medicine, 1944, Texas A & M University,
College Station, Texas,

Doctor of Philosophy, 1957, in Comparative Pathology, University
of California, Davis, California.

Radiation Protection Training:

Duration of Formal
Where Trained Training On Job Course
Principles and Practices of Radiation Protecticn
Hanford Atamic Products Opns. 2 yrs. Yes No
University of California,
Berkeley and Davis, California 2 yrs. Yes Yes
Oak Ridge National Lab. 2 wks, No Yes

Radicactivity Measurement and Monitoring Techniques

Hanford Atomic Products Opns. 2 yrs. Yes No
University of California 2 yrs. Yes Yes

Mathematics and Calculations Basic To Use and Measurement of Radio-
activitz

University of California 2 yrs, No Yes

Biclogical Effects of Radiation

Hanford Atomic Products Opns. 2 yrs. Yes No

University of Californisa 2 yrs. No Yes

Related Formal Training:

College Mathematics 14 hrs.
College Physics 15 hrs.
Radiation Physiology 3" Brs.

Research in Radiation Biology 19 hrs.



! »

B. Experience with Radiation

1. Present assignment is, Radiclogical Health Officer, Johnscn Space
Center, NASA, Houston, Texas. Responsible for planning, directing,
coordinating, and supervising all aspects of radiological problems
involved in manned space flight., Prescribes the radiation dose
criteria for manned space probes; provides bioclogical data and
equations relating to crew safety and mission success; evaluates
experimental results from ground based and in-flight experiments
as related to human in-flight safety; establishes research
programs to accurately simulate in controlled experiments those
conditions likely to occur in manned space flight; monitors and
technically supervises the research activities of the Jchnscn
Space Center in meetings with the Radiaticn Panel, National
Academy of Science, the Department of Energy, the Department of
Defense, and cther organizetions with autherity to commit the
Center in matters pertaining tc radicbiclogical research: respon=-
sible for technical documentaticn, budget estimates, and cther
recommendations for equipment, medical material, and allied
developments for laboratory and other facilities required in long
range problems,

2. 1966-1967: Chief, Veterinary Services, USAF Air Proving Ground
Center and the USAF Special Air Warfare Center, Eglin AF'B,
Florida 32542, Responsible for management of all veterinary
programs including routine public health activities, research
into hazards of lasers, and biclogical, radiological, and
chemical warfare agents conducted on site.

3. 1952-1962: Manager, Life Sciences Program, USAF-USAEC Aircraft
Nuclear Propulsion Office, Headguarters, U.S, Atomic Energy Com-
missicn, Germantown, Maryland. Was responsible for a contractual
effort of approximately 2 million dollars annually in basic
biclogical research with particular reference to radiation toxicelogy,
development of radiation protective drugs, field testing of toxic
materials. This biclogical research program was in support of the
nuclear powered rocket for space use (¥ioject Rover), the nuclear
povered ramjet (Prcject Pluto), and the Systems for Nuclear Auxilliary
Power for space and earth applicaticn (Project SNAP). Coordinated
this program with that of the Bioclogy and Medicine Divisicn, AEC,
the Department of Defense, and cther research groups. Develcped the
protocol and led discussions with naticnal safety advisory groups
resulting in federal approval of the first use of nuclear power
sources in Space.

b, 1956-19H; Manager, Life Sciences, and Human Factors Prcject
Officer, Detackment 1, Ha., Air Research and Develcpment Ccmmand,
Wrirht Patterson A7H, Chic. This werk ccnsisted cf manasing the
redicbiclogical and human factors effort necessary to support
develcpment of a nuclear powered bember for the Air Force., Was



technical monitor of approximately ten contracts (1.5 millien
dollars) involving radiation toxicology studies in dcmestic
and wild animals, crew compartment habitability design studies
and basic radiation exposure criteria. Conducted hazards test-
ing of nuclear fuel elements and simnlated various accidents
involving nuclear powered aireraft.

5. 1954-1956: Graduate student, University of California, Berkeley,
and Davis campuses. Curriculum was in comparative pathology with
a fair share of the program slanted toward medical physics and
radiation biclogy with nominal coursework in advanced pathology.
The graduate committee was composed of Professors Joseph G, Hamilton
and John H, Lawrence in Medical Physics; Professor E. L. Dobson in
Radiation Physiology; Professor D. R. Cordy in Pathology; and
Professor Logan M. Julian in Research in Radiation Biology. [he

2.D. degree in Comparative Pathology was received on June 5, 1957.

Title of Thesis was: "A Comparative Study of the Reticuloendothelial
System in Developing Chickens.” This research used radiocactive
tracer colloid material to permit a quantitative analysis of the
phagocytic function in reticulcendothelial cells.

6. 1952-195k: Training with Industry at the Experimental Animal
Farm, the General Electric Company, Hanford Atomic Prcducts
Operation, Richland, Washingten. Activity centered about studies
on the toxicology in domestic animals of various fission products
released to the atmosphere at the Hanford nuclear production facility.
Training was received in the management of an experirental animal
farm which included sheep, swine, poultry, and labor.tory animals
in a controlled environment. Research was primarily radiociocdine
toxicity in sheep. However, brief studies were conducted on toxicity
in chickens and plutonium inhaled by dogs. Four months of this
period was spent on Eniwetck Atoll assisting in the investigation
of nuclear fallout problems in the local fauna and flora resulting
from hydrogen bomb testing at that site.
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Reference Items 14 and 15

"he radiation protection program is described in a series of Attachments
to this sheet:

ATTACHMENT 1: Organization and Functions
ATTACHMENT 2: Operating Procedures
ATTACHMENT 3: Leak Test and Disposal
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Supplement N
Attachment 1

contractor

Safety Officer to

He relates to NASA through the

Biomedical Applications Branch, Medical Services Division,

Life Science Directorate.

P = - s
(See Figure 1, page
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Attachment No. 2

OPERATING PROCEDURES
HEALTH PHYSICS LABORATORY

or and Calibration System Operation

General

Operation of the Irradiator and Calibration System is authorized by the

Byproduct Material License 42-09388-02 issued to the Lyndon B. Johnson

Space Center, and all operation shall conform pplicable parts of the
Nuclear Regulatory lules and Re ns, Title 10,

Code of Federal Regulations d conditions of referenced license. All
operating personnel shall

and the provisions of the licens

conspicuously in the laboratory.

Control Procedures
Authorization fo
on Byprodt
supervise
Scheduling of Use. A1l approved
Calibration System shall be subject
and approved by the Radiological

Records of Use. All use of the Irradiation and Calibration

shall be recorded. Such records shall
total time each source

identification of users, signature of person performing pre-

o aad L ans - N . o~ e PR g S i Sshi e 3 A ¥
operational s: / spection, description of operation, and

dosimetry records.
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Attachment No. 2
Subject: Operating Procedures, Healtl! ys1 aboratory,

(Irradiato

Access to

of the Irradiatio

those persons authorized

having proper dosimetry as

Irradiation

-
The

and responsibl

and calibration

Only authorized
tion and Calibra

authorization.

Two persons shall be prese during al

. L 1NN -~ ad . : cn T
with the 100 curie an¢ - irie source:

The 100 curie Cobalt-60 source shall not

(1) hour in any 24-hour period.

The traverse mechanism shal 0 e energized for relocation on
the receiver tube until | sources have been returned

storage container.
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s, Health
ibration

Subject: Operating Procedure
(Irradiator and Cal

The control console key shall be maintained in a locked metal
cabinet, access to which is limited to individuals

users on Byproduct Material License 42-093

Operating Procedures for Irradiation and Calibration

*a. A pre-operational safety inspection shall
Physics Laboratory Facility Prior to each operation.

inspection shall consist of:

(1) A walk-through inspection of the High Radiation Are
enclosed within the facility to assure that the area
clear of all unauthorized personnel.
A direct Inspection of all gates and doors and securing of locks.

Informing personnel within the facility of intended operations.

r operation of interlocks, area

1imit switches and stops.
personnel only are in the control

proper dosimetry for each person.

*If items mentioned are not satisfactory, discrepancies must be

corrected before proceedinag.
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Attachment No. 2

Subject: Operating dures, Health Ph-sics Laboratory,
(Irradiator and Cal Jperation - continued).

Personnel Monitoring Procedures

a. Fach person will wear a gamma sensitive film badge and a pocket

chamber or self-reading dosimeter, and will log results daily.

b. Weekly exposure will not exceed 100 mRem un
authorized by the Radiological Safety Officer
c. Dosimetry devices will be used to measure extremity exposure
when it will vary significantly from whole body exposure.
. d. A record will be maintained in the laboratory of exposure data

from all dosimetry devices except film ba

'\'4‘ ges.
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EMERGENCY PROCEDURES

Source fails to leave storage cask - Notify Radiological Safety

Officer or Health Physicist and suspend operation until trouble

is investigated and corrected by Health

Source fails to leave exposure position ~ Notify Radiological

Safety Officer and suspend operation immediately. Clear

laboratory compound of all personnel not required for remedial

procedures. )0 not ¢ M emedial procedures until directed

to do so by Rac

Source fails

Officer and Se

pattern and cle

If source position creates the potentia r significant expo-
sure outside the laboratory compound, coordinate with Security

to have a suita area >sed. Reinedial ovperations will be

directed by the Radiological

Suspected o

The JSC Clinic, with a staff of fifty (50) professional health

care personnel, will be utilized, in the following manner:

(1) Request ambulance




Contact the JSC Radiological Safety Officer, or alternate,

at Ext. 5936.

After ascuring taat the facility is secured,
exposed person(s) to the JSC Clinic, Building 8, and

provide the details to the attending physician.

The physician will proceed with prescribed
ment with consul

Medicine physi

Should further
patient(s) wil

Houston Medical Center hospital, accompanied by a JSC

physician.

The JSC Radiological Safety Officer, or alternate, will
supervise any necessary clean-up operation and main
a constant surveillance on the status of the exs

person(s).

An immediate investigation wi be conducted by the
Safety Committee, assisted by the Radiological Hea
to determine th ause of overexposure or accident involving

nuclear materials. he facility will not be

this review is complete and approval

Committee is received.
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Leak tests of sealed sources are performed by health physicis

under a Medical Support Services

the Radiological Safety Officer

Records of leak test results shall be maintained for inspection by the

Commission.

tests will be in laboratory-type nuclear counting instru-

ments capable of detecting radioactivity of less than .005 microcuries

of removable contamination.

1

Wipe and assay procedures will be approved by the Radiological Safety

Officer and will be conducted on schedules to meet conditions of

Licenses issued to JSC.

Radioactive waste shall be picked up and m

health physics personnel. No local

will be performed. A1l disposal will

wherein the material is transferred to persons

Requlatory Commission and/or Agreement State to receive and/or

of radioactive materi
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FACIL

Please reference the following drawings and

submitted with the application dated February

Drawings:
Lockheed Nuclear Produc
442-2076A

442-20898
442-2093

cUId

atory Protective Features

Operating and Maintenance Manual
High Range Cobalt-60 Calibration System
April 1969

IRRADIATION AND CALIBRATION SYSTEM
system Description
A high range irradiation and calibration system was custom-designed and
installed by Lockheed Nuclear Products into an existing NASA/Johnson
Space Center Facility approximately ten years ago.

has demonstrated, with routine maintenance, a dependable and safe means

“C

of producing dose rates to test articles ranging from 10 milliroentgen

00 roentgen per hour. The system consists of three

> U (" - G

sources located i ndivi | portals of a storage
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cask. The storage cask is designed with a rotating turret that allows
for the remote selection of the shielded closed position or une of the
three source portals. Attached tc tkc top of the storage cask turret
is a pneumatic transfer tube through which the source travels to and
from a predetermined setting within a 30-foot tunnel that is parallel

to and approximately

y
J

two feet above the building foundation. The carrier

gas is supplied by regulated nitrogen gas cylinders with a normal oper-

ating pressure of 50 pounds per square inch in the syster: which is
vented through a high efficiency filtering device. The operators remote
console allows for the following controls:

Key erated ON-Of switch.

Selection of source 00 millicuries, 10 curies or 100 curies.
Selection of distance from source location to irradiation area or
test article.

Selection of manual or automatic-timed

Selection of appropriate

Monitoring of dose rates operators console and both ends
the tunnel.

Monitoring of carrier gas supply and pressure.

Activation of pneumatic system to transfer se

predetermined source

Visual monitoring of entrances to storage area

> LU

Activation o7 pneumatic system to transfer

Rotation of storage container turret to shie

T p————— | —— | — . " - —————————r. = Ly ey~
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Facility Description

Building 263 Complex consists of two buildings, 263 and 263A, enclosed
within a six-foot security fence. Building 263 is primarily a radiation
counting laboratory and check source storage area. Building 263A con-
tains the storage area for radiocactive waste, storage of radioactive
sources, a radiochemical laboratory for short duration proj
irradiation and calibration system. The . 'ilding is built of high density
. concrete that is 12 inches thick with two exceptions: (1) the outer wall
of irradiation area directly in line with the tunnel on the opposite end
from the storage container is built of low density material to reduce
backscatter, and (2) the addition of 2-6 inches of high density concrete
and 10-18 inches of soil in the walls of the tunnel. The internal doors
of Building 263A that allow entry to the storage area and the irradiation
area are equipped with audio alarms that are activated when the key is in

the "ON" position. Exterior to Building 263A, the high radiation area,

is enclosed in a security fence with visual warning light and sign advising

immediate evacuation if light is energized.

As requested by the Nuclear Regulatory Commission, an evaluation of the
potential hazards from use of the irradiation and calibration facility
was completed. We propose to make changes to the controls of the irradi-
ator mechanism which would obviate two problems discovered during our

facility safety review. Details of these changes are encompassed in

Supplement 6 of t!
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The most recent radiation hazard survey conducted on the irradiator

and calibration facility is enclosed with a series of photos to

identify items mentioned in the narrative of the system.
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ENVIRONMENTAL RADIATION SURVEY
BUTIDING 263 COMPLEX
15 MARCH 1978
NASA=JSC

BACKGROUND

A radiation evaluation survey was completed 15 March 1978 of the
radiation being emitted from the Cobalt-60 socurces, vhich were in-
stalled in the "High Range Calibration System" June 1977, at the
Health Physics Laberutory Complex Building 263, These sources were
100 curie, 10 curie and 100 millicurie activities.

PURPOSE

This survey was necessary to evaluate and delineate the varicus radiation
levels within and adjacent to the Building 263 Complex. (See Attachment

I and II for location and Attachment III for »- iiation levels)

The survey was broken down into three units. For each unit of survey,

the 100 curie Cobalt-50 source was utilized within the High Range
Calibration System tunnel to obtain the maximum radiation levels possible
for each area of concern. Unit one of the survey positicned the source

at position 1, the north end, unit two of the survey, positioned the

source at position 2, the middle, and unit three, positioned the source

at position 3, the south end of the High Range Calibration System tunnel.

The corresponding control conscle positions are 500 for the ncrth (unit cne),
1440 for the middle {unit two) and 2280 for the south (unit three).

The survey instruments utilized were as follows:

Marufacturer Model Range in }Millircentgens/hr.
Victoreen Lo 0 « 300
Vietoreen 290 0 - ©b

Teletector 66128 0 -« 50,000




SDh23 - i
15 March 1978

Subject: Environmental Radiation Survey, Building 263 Complex, NASA-JSC,

The Health Physicists maintained a constant surveillance of the area
throughout this survey to prevent unauthorized entry to the Building

263 Complex and adjacent areas,

CONCLUSION

The highest reading obtained, 4,000 millircentgens/hr., at point P (see
Attachment I), is an area confined during High Range Calibration usage.

The highest reading obtained, 6 millircentsens/hr., outside the currently
controlled area of the Building 263 Complex was at point K, (see Attache
ment I). This area would need to be controlled to prevent occupancy during

operation of the High Range Calibration System.

=y /( s "'//K_,

Dennis“J, Waggetf
Health Physicist
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ATTACHMENT III

- 600 1440 2280
Area Source nce Source Area “urce Source Source
Location Position | Position | Position Location | Position | Position | Position
See A 2 3 See 1 2 3
Attachment | mR/hr mR/hr mR/nr Attachment| mR/hr mR/hr mR/hr
11 I
A .1 <.l < .1 A' .3 3 a3
B o3 <,l <.l B' ! .3 -3
C o2 s L ! g i | 5 Py
D & <.l £ D' U4 LU LU
E 2 m. 3.0 E' +3 3 o3 13
F 1,1 a3 | F' al o1 i
G 5 A 3 G' 3 3 o
H 1.0 o5 700 H' .6 R 2
I .7 .9 50 X! 1,0 8 4
J & 725 .6 J' .9 N | 3
K 50,0 .6 wh K' 6l 6.0 5.0
L 900 ad <.l L' 6 i 2.0
M 0.0 2 o M' 6 Ju 3
N 0.1 .05 <.l N' N, 2 3
0 0.4 .05 <1 o' .2 «d 2
P 4000 2000 1400 p' .2 .2 o -
Q .3 ol <.l Q' el o1 .1
R 1.0 2 s | R' ad 22 " B
s 23.0 <,l ol 8’ il .1 .1
T =3 <.l ™ i o | .1 .3
1 .9 o =1 u' 1 % <.1_ |
" - oD
.9 8 1.5
X 1.0 L 1.0
Y 1.3 N 4 4,0 L s
Al - 662 10.C 20,0
12/8/77 3/15/78  3/15/78 12/8/77 3/15/78  3/15/78
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BT Previously submitted with letter dated
6 o’ March 1978, requesting approval.

76 Renewal Applicati
cense No. 420938802 \

FAIL SAFE MODIFICATION TO THE
RADIATION CALIBRATION SYSTEM IN BLDG. 263A

In the Radiation Calibration System in building 263A, there arc two possible
safety hazards that must be eliminated. In the first, it i1s possible that
rue radiation source can be left in the exposed position if the electric
power fails or the main power switch is turned off, which may allow personnel
to be exposed to radiation. In the other case, the radiation source storage
turret can accidentully be rotated to a different position while the source
is in the test position, and therefore the source cannot be returned to

storage.

The modifications proposed on drawing No. EQ263A-1, Sheets E\)-Z63A-10410~1
through -3 would correct these hazards as follows. In case of power failure
or the main switch being turned off, relay K-3 will use the emergency battery
power to tempcrarily cpen the solenoid valve and return the radiation source
to its storage turret. Relay K-4 disconnects power from the turret drive
motor whenever a radiation source is out of the storage turret sc that the
turret cannot be operated until the radiation source is returned to its

stored position, A more detailed description of the operation follows,

The uninterruptible power supply is connected to the power line at all times

in order to keep the batteries charged in case of power failure.

In nermal operation, when the main switch, SW-1l is turned on, line voltage
from the uninterruptible power supply activates relay K-J, closing contacts
9-5, 7-1l, and 8-12 and opening contacts 10-Z., The closing of contacts 9=5

activates the clutch coil; 1-2 and opens contacts 6-7 in the time switch.




The closing of relay K-3 contacts 7-11 and 8-12 allows the source return

solenoid valve to operate in the normal way.

In case of power failure or switch SW-1 being turned off, reiay K-3 is
deactivated, opening contacts 9-5, 7-11, and 8-12, and closing contacts
10-2, The opening of relay K-3 contacts 7-11 and 8-12 disconnects the

source return solenoid valve from the rest of the existing system,

The opening of contacts 9-5 deactivates the time switch clutch coil,
closing time switch contacts 6-7, supplying emergency line voltage to

the time switch motor. When relay K-3 contacts 10-2 close, emergency

line voltage is supplied to the source return solenoid valve through time
switch contacts 4-5. This opens the solenoid valve which relea.es nitrogen
to drive the radiation source back to its storage turret. At the end of a
predetermined time the time switch motor opens contac*s 11-1Z2 and 4-5,

turning itself off and closing the solencid valve.

When the source eject solenoid valve is operated to drive the radiation
source to the test position, latching relay K-4l is activated, opening relay
k-4 contacts 3-5, This prevents the storage turret from being operated
while a radiation source is in the test position. When relay K-3 contacts
10-2 close, relay K-4R closes contacts 3-5 so that the turret drive motor

can be operated if desired.



Behlman Engineering Corporation

P.O. BOX 4518 + 427 N. NOPAL STREET

SANTA BARBARA, CALIFORNIA 93103 + (BDS5) 962 E691

UNINTERRUPTIBLE A.C.
POWER -
SOURCES "

T e UP5-10/500 Scries of uninterruplible A C. power 2oy, ces

o avalable in the came basic sizes and power ralings as the
Senes 10/500 standard line ot AC. Power Supplies Battery
batk-up power can be furnished by a variety of golled or liquid
eleciiolyle storage batteries The lower powered units (100-
350 VA) can be furnished with built-in gelied electiniyie bat-
1enes

The photograph illustrates a Model UPS-25 with an output
power capability of 250 VA and a self-contained battery pack
for 15 minutes of standby operalion.

“Ava able with sall-contained gelcely
* Ada 157 for el -85 modele

PROGRAMMABLE A.C. POWER SOURCES

The entire Series 10/500 A C Power Supplies are available
with programmable plug-in oscillators. These units may be
programmed for outpu! vollage level, frequency or phase
angle/s Any or all of the above functions may be incorporated
into 4 single plug-in oscillator

All of the generally accepted methods of programming can
be used with these units. This includes resistance and voltage
programming as well as digi 3l programming with either binary
or BCD format from computers, micro-processors, keyboards,
punched tape or key punched cards.

Marua! 'ocal control over voltage, frequency or phase angle
can be provided on the front pane! of the plug-in oscillator In
the torm of multi-turn potentiomaters Salection of either local

SOLID STATE BYFASS SW

MAXIMUM
ouTPuT AMPERES
POWER (per phase) ELECTAD MECH BYPASS SW
SINGLE PHASE
100 VA 12 PS-10-C
250 VA 30 uPSs-25-C
350 VA 42 UPS-35-C
w500 VA = - 8.0 - UPS-50-C =~
/L0 VA gn uPsS-75-C
1000 VA 1220 UFS-100-C
1500 VA 180 uPS-150-C
2000 VA 240 uPs-200-C
000 VA 350 YPS.-20n-C
5000 VA 600 UPS-500-C
THREE PHASE Y
300 VA . 1.2 uPS3-10-C
750 VA 30 uPSs3-25-C
1050 VA 42 UPS3-35-C
1500 VA 60 uUPS3-50-C
2250 VA 90 UPS3-75-C
3000 VA 120 uPS3100-C
4500 VA 180 UPS3-150-C
6000 VA 240 UPS3-200-C
5000 VA 360 UPS3-300-C
15000 VA 60.00 UPS3-500-C

All of the UPS unils include a battery charger, elect
mechanical or solid staie bypass swilch, appiopriate indicali
lights and power line fzilure alarm provisions The output fr
quency of the UPS ic phiase jocked lu iTg inpu! puwer b
frequency unuel conditions of normal operation In the eve
iive A C power line fails, the UPS continues 10 furnish the 16
with A C_power by operating from the batiery bank The ou'p
frequency of the UPS is then determined by the highly stab
internal oscillator. During normal operatron the load i1s su
plied with power from the output of the UPS. The elore, iLe
is no swilch overtime in/olved il input power is inierrupled

Battery banks can be turiished for relay rack mounting of
the cusiomer's specific requirements Ballery interconne
cables are provided with all stanoard UPS configuraticr
Please call or write for additional delails

DIMENSIONS®®
(Mot incl
Batterien)

&W( IGHT (ibs)

UPS-10-C-S8 28 *5%"H x 157D x 19"W
uUPS-25-C-SS 41 *SVa"Hx 15"D x 19'W
UPS-35-C-SS 54 *S5Va"H x 1570 x 19"W

L 5% "M x 19"D x 19"W

- UPS-50-C-8S = - 65~
UPS-75-C-SS 70 5% "Hx 197D x 14"W
UPS-100-C-SS 102 B%"Hx 19°D x 19"W
UPS-150-C-SS 128 14"H 2 1970 x 19"W
UPS-200-C-SS 145 14"H x 19°D x 19"W
UPS-200-C-SS 194 21"Hx 19"D x 19"W
UPS-£00-C-SS 308 29% "Hx 19 D x 19"W
UPS3-10-C SS 45 S5Va"Hx 150D x 19"W
UPS3-25-C-88 77 7°H x 19”0 x 19"W
UPS3-35.C-SS 118 B%“Hx19"D x 19"W
UPS3.50-C-SS 159 14"H x 1970 x 19"W
UPS3-75-C-SS 167 14"H 2 197D x 19"W
UPS53-100-C-8S 215 217"H x 197D x 19"W
UPS3-156-C-SS 301 2R"H x 19"D x 19"W
uUP53-20u-C-S8 349 28"H x 19”0 x 19"W
UP53-300-C-8S 420 42"H x 19"D x 19"W

UPS3 500-C-SS 725 70°H x 19°D x 19"W

or automatic remote rontrol is an optional feature A digi
readout display mounted on the main front panel of the A
Power Supply can be provided to display the funclions o
lined above The selection of the desired function 1o be ¢
played (Voltage, Freqguency ot Phase Angle) may be rrade
either local manual conirol o/ remote control

These programmabie A C. Power Supplies can greatly s
plity the design of automalic checkoutl systems simulation
A C. power line anomalies, environmental lesling, auloma
production testing, elc.

Please call or write ‘or more details Your inquines w
receive promp! attentinn

THE A= POWER SUPPLY PROBLEM SOLVERS

* Behiman Engineering versatility can solve it.
« A great variety of oplions provide solutions 1o many special requirements
» Completely special or custom units or systems can be provided

DO YOUHAVEA
SPECIAL AC PROBLEM?




