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1.0 RADIOGRAPHIC FACILITY

l.1 Material of Radiation Cell'

; 1.1.1 The floor of the radiation cell is constructed of
a concrete slab. The area above the cell is covered
by mason board type material and corrugated metal.
TM roof area immediately above the cell, is a "High
Radiation" area with a " Radiation Area" at its
pe r ineters. This radiation area is surrounded by

i an anti personnel fence with a locked gate and
appropriate warning signs. The key to the gate will
be controlled by the R.S.O. The radiation levels
outsidh this " Radiation" area shall not exceed two#

millirems in any one hour, nor 100 millirems in
seven consecutive days. The walls of the radiation
cell are as called out on drawing (Appendix 1) and
shows the respective radiation levels.

1.2 Security Safeguards

1.2.1 A Tech / Ops Model 492D " Gamma Alarm" is installed in
! the radiation cell. The " Gamma Alarm" emits a'

flashing high Intensity red light when 1 mR/hr. Is
p re sent . If the door is opened or left open, a loud
audible alarm will sound. Audible alarm will dis-,

! continue when door is closed. Personnel are warned t
| to keep out of area when red light i s present.
! (When no radiation is present, a green light is on. )

The "Gamme Alarm" is checked for proper operation
j when quarterly inventory of source is taken.

2. 0 RADI ATION DETECTION INSTRUMENTS

2.1 The Niles Steel Tank Company uses two survey meters, twoi

pocket dosimeters and one dosimeter charger for radiographic
functions performed; they are as follows:

A. Gamma industries Model 250 8

! 1. Radiation detected: Gamma
| 2. Detection range: 1 mR/hr. to 1 R.
; 3. Intended user This instrument shall be the instrument
; , used mainly for the radiographic operations performed
! at Niles Steel Tank Company. -

| 4. Calibration method: The survey mater shall be sent
every three (3) months to Tech / Ops, Inc., 40 North -

Avenue, Burlington, Massachusetts, 01803 for calibra- /
t ion s. The type of source they use is a Cs 137. The :
procedures provided for the operation of this unit 7,

are followed by Tech / Ops, Inc. Tech / Ops, Inc. , are i
licensed under NRC license #20-00277-03, to perforn: 9

*

calibrations on survey meters. j
E

.
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5. - The survey meter-calibration due date shall be off-
set of the other to avoid having both meters sent
out of the plant at the same time.

B. Victoreen Model 492 B ..

1. Radiation detected: Gamma
2 Detection range: 1 mR/hr. to 1 R.
3. Intended use: The instrument shall be used as a .

Nback-up instrument in the event that the Gamma .

Industries Meter would fall. It would also be used :

when the Gamma industries Meter is out at its
required calibration. This instrument would also
be used with the other survey meter in open air' -

exposure s.
4. Calibration method: The survey meter shall be sent

every (3) months to Tech / Ops, Inc. , 40 North Avenue,
Burlington, Massachusetts, 01803, for calibration.
The type of source they use is a Cs 137. This-
source is contained in the Tech / Ops Model 571 Gamma o
Survey Meter Calibration Unit. The procedures '

provided for the operation of this unit are followed
by Tech / Ops, Inc. Tech / Ops, Inc. , are licensed
under NRC license #20-00277-03, to perform call-
bration on survey meters.

,

5. The survey meter calibration due date shall be off- |
set of the other to avoid having both meters sent '

out of the plant at the same time.

3.0 TRAINING PROGRAM

| 3.1 Radiographer's Assistant f
3.1.1 Initial Training .

,

(A) A trainee will work with a radiographer for a period P
of three months minimum to familiarize himself with '

our radiographic operations. At this time the trainee
is not using the equipment, but is only observing.

7

| (B) During this three month period, the radiographer is i
| teaching the trainee the handling and use of radio- 1

| graphic equipment and our operating ~ and emergency- "

.

procedures. "

; 3.1.2 On the Job Training
i

f (A) At the end of the three month period, the trainee is
L given a written examination. Af ter successfully passing

.this examination and demonstrating his competence in.
,

the handling and use of the radiographic equipment',.*
4

he is classified as a radiographers assistant. This '

Individual is allowed to perform radiographic duties: 4

under the ' peesonal supervision of a radiographer.,

U; ,

t
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(B) Personnel who are to be classified as radiographers'
assistant shall only perform radiographic operations
under the supervision of a radiographer and meet the
following requirements:

1. Pas's an examination taken out of context of the
training course manual provided by the Technical
Ope rat ion s, Inc. This examination shall be reviewed
by the Radiation Safety Of ficer.

2 Show competency in the use of radiographic equip-
ment, which will be employed in his assignment. ~

3. Have a clear understanding of the operating and
emergency procedures of the radiographic operation
at the Niles Steel Tank Company.

,

!

3.2 Radiographer P

3.2.1 initial Training

(A) Personnel who are to be classified as radiographers
_

shall complete all required training of a radiographers' ?

assistant plus attend schools or commercial companies,
which provide training courses for radiographers.
(I.a. - Technical Operations, Burlington, Massachusetts)

3.2.2 On the Job Training

(A) A minimum of three months on the job training is
required.

3.3 Periodic Training ;

3.3.1 Periodic training will be provided annually to keep '

personnel abreast of any new developements in the
j radiography program.
!

: 3.3.2 Quarterly examinations shall be given by the Radio- :
! Iogical Safety Officer to ensure that all personnel
j have a working knowledge of the Commissions regulations. 3
i

"s' 3.3.3 Personnel who are hired with experience as. a radiographer
| or radiographers' assistant, shall pass the prescribed
| test accompanied this section. The radiographer shall ;

i demonstrate to the R.S.O. he has competency in the ,

i practleal' applicatton of operating and conducting
; surveys with this company's radiography equipment. e
'

>
| 3.4 A record shall be kept for certification of individuals '

classified either as radiographers or radiographers' assis-I

: tant. This record will be maintained for inspection by the t

; Comi ss ion.*

i
'

|

>.

,
.
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; 3.5 When an individual classified as radiographer, either has
left our company or been advanced to a position where his '

!

duties as radiographer cannot be performed in completeness,
the radiographer s assistant shall be sent to school so we

i can always have a radiographer employed who meets all
! required qualifications.

3.6 Instructors
,

; 3.6.1 All personnel who have successfully completed the
! Industrial Radiography Safety Course given by the
1 Technical Operations, Inc. and designated as radio-
! graphers, shall also be employed as instructors for'

: personnel who are to be trained as radiographers'
assistant.

| 3.6.2 The following personnel presently employed shall serve
in a supervisory capacity over radiographers' assis-'

4 tants:

j A. NAME: J. C. Wood
| TITLE: Radiological Safety Officer
4

.

: B. EDUCATIONAL BACKGROUND: B. S. Degree. Successfully
I completed the course " Isotopes for Industrial
! Radiography" given by the Picker Corporation of

Cleveland, Ohio.
,

C. EXPERIENCE: 21 years experience using the Tech / Ops
402 Gamma Ray Projector. 21 years experience using .g

the Depleted U. Source Changer, Tech / Ops Model 414
and Tech / ops Model 650

(
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| RADIOGRAPHIC OPERATING PROCEDURES

'

4. 0 TO PERFORM RADIOGRAPHY WITH THE T/0 402 PROJECTOR: THE FOLLOW-
| ING STEPS WILL BE FOLLOWED:

4.1 in Radiation Cell
|
'

4.1.1 Carry an operable and calibrated survey meter and always
be sure the meter is on. (See procedure #8)

|

; 4.1.2 Wear your flim badge on clothing that you won't be
| removing during the course of radiographic functions.
:

| 4.1.3 Wear a charged pocket dosimeter on clothing that won't
- be removed during the course of radiographic functions.

4.1.4 Get keys for Radiation Cell door and Projector from
! R.S.O.
!

! 4.1.5 Approach cell door with survey meter on. If reading
is zero mR/hr., open door and a Doi not enter Cell if " Gamma Alarm"pproach Projector.! is activated and red

) light is flashing. Make sure the Projector is LOCKED.
|
' 4.1.6 Survey Ja1 sides of Projector and record " Base Reading."
I NO BASNADING SHALL EXCEED 200 mR/hr. I

| 4.1.7 Unlock Projector and carefully remove source guide tube
! then the control cable and crank assemb1y. Make sure
j source stop is connected to source guide tnbe.

j 4.1.8 Set-up exposure, securely clamp source stop, remove
all kinks and bends (as possible) and make sure nothing

; can fall and/or cause damage to the source guide tube
| during exposures.
.

| 4.1.9 Retreat with control crank (and survey meter) outside
: of t he Ce l l . Make sure there are no kinks or sharp
| bends in the control cable. Radiographer should place

control crank in the place where he feels that he will
receive the least exposure.

4.1.10 Lock Cell door and activate source by turning the d

control crank' handle counter-clockwise (rapidly) until
'.

source reaches source stop, counting the amount of *

turn s. Radiographer will remain in constant survell- ,
lance of Cell area during exposures. j

4.1.10A If undue resistance is encountered at any point,. reverse 1
direction of crank until source is in its shleided M

position. (The amount of cranks out should be equal a.

with the amount of cranks 10.. )
.

d
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RADIOGRAPHIC OPERATING PROCEDURE (Continued)
~

4.1.10B With survey meter In hand, approach Cell and unlock.
(if " Gamma Alarm" is activated with red light flashing,
Do Not open door, Do Not enter. Return to crank and.

completely retract source to it's full shielded-
po s i t ion ). Enter Cell noting survey reading. Survey
all sides of Projector and re-establish Base Reading.
Survey source guide tube and collimator (if used). ,

4.1.10C Check for kinks or sharp bends in source guide tube.
' Check for kinks or sharp bends in control cable.
Return to step 4.1.10

~

4.1.11 Survey outside wall of radiation cell. Reading should c
7be 2 mR/hr. or less at 18 inches from any surface.

4.1.12' If any readings exceed 2 mR/hr., post a " Restricted
Area" and secure from unauthorized personnel. ,

4.1.13 When the exposure is complete, retract the source by '

the control crank rapidly clockwise to the source's
fully shicided position, counting the amount of cranks.
(The amount of cranks in should equal the amount of r-

cranks out. ) {
-

I
4.1.14 With survey meter in hand, ap$ roach Cell door, surveyand unlock. (Do not enter Ce 1 i f the " Gamma Alarm" 4

is activated with the red light flashing. Make sure-
source is in it's fully shielded position.) Approach .

Projector, survey all sides and re-establish Base
Reading.

4.1.15 When making another exposure, proceed from step 4.1.8
,

4.1.16 When all series of exposure are complete, return control ;
cable and control crank assembly back to the Pro"ector V

cabinet. Return source guide tube and source gui de -

stop back to the Projector cabinet. Survey all~ sides j
of Projector. No survey'shall exceed 200 mR/hr. at - ;

1any surface.

4.1.17 Read and log pocket dosimeter readings and return film
badges to their proper places.

'

,

e

s*
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RADIOGRAPHIC OPERATING PROCEDURE (Continued)

4.2 in Plant Open Exposures (with T/0 402 Projector)

4.2.1 After determining the area in the plant where the
exposures are to be taken, also in taking into consid-
eration available auxiliary shielding. Walls and

_

neighboring tanks are good examples. Calculate the ~

erimeters of your "High Radiation Area" and your
p' Restricted Area" using the " inverse Square Law."

,

4.2.2 Post your "High Radiation" signs in their respective
4

places. Post and rope off " Restricted Area" perimeters. D

Notify all personnel in area, of the perimeters of the R

" Restricted Area."

4.2.3 Proceed from step 4.1.1 through 4.1.6.

4.2.4 Roll Projector out into the shop to where the exposures
are to be taken. N

4.2.5 Proceed with steps same as 4.1.7 and 4.1.8 Remember
there is no " Gamma Alarm" in the shop for this type j
of exposure.

i;4.2.6 Retreat with control crank to the full length of the ;

control cable away from the Projector and the exposure
to be taken. <

u

4.2.7 With survey meter at side, expose source as prescribed '

in step 4.1.10 Again, if undue resistance is encountered -

with the source traveling down the source guide tube, W

the source is to be retracted to it's fully shielded
position and the following step shall be taken:

4.2.7A Approach Projector with survey meter in hand. Survey f
| all sides of Projector, re-establish Base Reading and

survey source guide tube and collimater (if used). To 1i

; assure proper location of the source in it's. shield.

4.2.7B Remove any kinks or tight bends from control cable and
source guide tube. Return to step 4.2.7. ~

4.2.8 After each exposure, retract source as prescribed in
4.1.13. Approach Projector with survey meter, survey'

-
*

all sides and re-establish Lise Reading. Survey source ;

guide tube and collimator (if used). NO PROJECTOR SURVEY
SHALL EXCEED 200 mR/hr. AT ANY. SURFACE.

4.2.9 When series of exposures are complete, repeat step 4.2.8,,

then put control cable assembly in Pro lector cabinet. L..

Put source guide tube in Projector cabinet. Lock Pro-
Jector cabinet. Survey all sides of Projector. s

'

!
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-RADIOGRAPHIC OPERATING PROCEDURE (Continued)

4.2.10 Roll Pro lector into Radiation Cell. Survey, close and |

lock Cell door, remove " Restricted Area" boundry, etc.

4.2.11 in the event a sealed source becomes disconnected or
Jammed during radiographic functions and cannot be=

returned to its fully shielded (stored) position by
use of the control crank, the following steps shall be

..

Immediately taken by the Radiographer: --

A. All surrounding personnel shall be evacuated -

Innediate l y. -

B. Survey the area. -

C. Establish a restricted area of 2 mR/hr. or lower
and secure.

D. Notify the Radiological Safety Officer
J . C . Woo d ------- --- 683-0340 a
1505 Valley View Dr.
Niles, Michigan 49120 '

E. Maintaining direct surveillance and control over the '

area until the situation is corrected.
F. At N0 time shall the radiographer try to retrieve o

or attempt to place the sealed source in its I
shielded >osition without qualified personnel con-
ducting tils sItuatlon.

G. Technical Operations will be called in for source
retrieval.

4.3 inspection and Maintenance

4.3.1 Inspction and maintenance shall be in accordance
,

with procedure number 9.0 -

,

i

.

4.4 Source Changing

4.4.1 The source should be changed every six months in '

accordance with procedure number 10.0 or must be leak'

tested in accordance with procedure number 6.1.8.
.

i

4.5 Documentation j
4.5.1 As outilned in Section 6.0, all documentation shall be

| kept for Inspection by the Conmission. This shall
include: Personnel monitoring records, utilization
log, quarterh inventor instrument calibration anddaily inspection log. y,.

,

h
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RADIOGRAPHIC OPERATING PROCEDURE (Continued)
.

h 5. 0 T0 PERFORM RADIOGRAPHY WITH THE T/0 660 PROJECTOR: THE FOLLOW-
ING STEPS WILL BE FOLLOWED:

~

f 5.1 In Radiation Cell

5.1.1 Carry an operable and calibrated survey meter and be sure
the meter is on. (see procedure #7)

,

5.1.2 Wear your film badge on clothing that you won't be re-
"3 moving during the course of radiographic functions.

b
5.1.3 Wear a charged pocket dosimeter on clothin$ograph c

~

that ou
i won't be removing during the course of rad
j functions.

1, 5.1.4 Get keys for Radiation Cell door, Projector cabinet and
Projector from R.S.O.

.,

1 5.1.5 Approach Cell door with survey meter on. If reading is

i '
zere mR/hr. and " Gamma Alarm" green li ht Is on, open Cell,

door and approach Pro Do not enterCell if " Gamma Alarm"jector storage ca inet.is activated and red light ist
J flashing.
.

H 5.1.6 Make sure Projector cabinet is locked. Survey all sides.
; Unlock cabinet, remove Projector, survey all sides at
. surface and record Base Reading. NO READTTG SHALL EXCEED '

{ 200 mR/hr. AT ANY SURFACE.

M 5.1.7 After disconnecting source shipping plug, remove source
h guide tube from Projector cabinet. Connect to Projector.-
:. and make sure source stop is connected to source guide

tube.- Remove control cable and crank assembly from.

1 Projector cabinet and connect to Projector. DO NOT unlock
p source selector ring at this time,
n
U 5.1.8 Set-up exposure, securely clamp source stop, remove all

kinks and sharp bends (as possible) and make sure nothing,

L can fall and/or cause damage- to the source guide -tube
j during exposures.

M 5.1.9 Retreat with control crank-(and survey meter) outside of
" the Cell. .Make sure there is no kinks or sharp bends in

, 'the control cable. The Radiographer should place control
s' crank in the place where he feels that he will receive
g the least exposure. .

.i

| 5.1.10 Unlock source selector ring on Projector and turn selector
n ring to the " operate" position. Retreat outside the Cell,
!, lock Cell door, then activate the source by turning the

control crank handle rapidly counter-clockwise until sou'rce
reaches the source stop. Notice distance recorded on the~
odometer. (The ' odometer should read seven feet for each<

-

> - section of source tube used. Max. of three or 21 feet.-)
Radlographer will remain in constantDsurveillance of Cell

'

during all exposures.
,

s
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- RADIOGRAPHIC OPERATING PROCEDURE (Continued)
,

' 5.1.10A If undue resistance i s encountered at any time while
.

source i s traveling down source guide tube or odometer F
does not show that the source i s not in it's fully L

'

exposed position in the source stop. Retract source '

by turning ra 3 idly the control crank clock-wise .until o

it stops -in t1e shielded position. The odometer should -

read.000 DO NOT FORCE CRANK. *1
%

5.1.10B With survey meter in hand, approach Cell and unlock. d
(if " Gamma Alarm"'is activated with red light flashing,

' '

Do Not ente r. . Return to crank and completely retract _
.

source to it's fully shielded position. ) Enter Cell d
noting survey reading. Survey all sides of Projector 8
and re-establish Base Reading. Survey source guide tube 9

*

and collimator (if used). i

5.1.10C Check for kinks or sharp bends in source guide tube. N
Check for kinks or sharp bends in control cable. Correct

$-situation and return to step ~ 5.1.10
.

5.1.11 Survey outside walls of the Radiation Cell'. Readings 1
should be 2 mR/hr. or less 18 inches from any surface. y

5.1.12 If any reading exceeds 2 mR/hr. , post a " Restricted -
Area" and secure from unauthorized personnel.

y

5.1.13 When exposure is complete, retract source by turning the '

control crank handle rapidly clockwise to the source's j
fully shielded position. The odometer should read:000

,
'

i
5.1.14 With survey meter in hand, approach Cell door, survey b

and unlock door. Again, check the " Gamma Alarm" for a d
green light. Approach Pro Wre-establish Base Reading.jector, survey.all sides andMove . selector ring to ' locked |;
position. S

'

| 5.1.15 When making another exposure, proceed from step 5.1.8 .

.

!. 5.1.16 When all series of exposures are complete, lock Projector '

! selector ring with key. (if selector ring will not lock, i
l this means that the source is not in 'It 's fully stored
} pos it ion. ) Remove cable and source guide tube from Pro- I

-

!= Jector and - store in Projector cabinet. Return Projector
shipping plug back into the Projector. Re-survey all ">

sides of the Projector and check Base Reading. - No read-i

| Ings shall exceed 200 mR/hr. '

L -

. I
5.1.17 Put Projector and gear. back into the Projector cabinet. - t

Lock cabinet and survey. NO READING SHALL ' EXCEED 200 mR/hr. (
'.

'.
Retreat from Cell and lock Cell door. ?

'
>

>
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| RADIOGRAPHIC OPERATING PROCEDURE (Continued)

5.1.18 Read and log pocket dosimeter readings and return
dosimeter and film badge to their proper places.

5.2 In Plant Open Exposures (with T/0 660 Projector)

5 2.1 After determining the area in the plant where the
exposures are to be taken, also in taking into consid-
eration available auxiliary shielding. Walls and
neighboring tanks are good examples. Calculate the
primeters of your "High Radiation Area" and yourRestricted Area" using the " inverse Square Law." ;

5.2.2 Post your "High Radiation" signs in their respective
; places. Post and rope off " Restricted Area" perimeters. -

Notify all personnel in area, of the perimeters of
the " Restricted Area."'

!

5.2.3 Proceed from steps 5 1.1 through 5.1.6. -y

5.2.4 Put Projector on "two wheel dolly" along with the control 7
,
'

cable assembly and the source guide tube. With survey '

meter in hand, roll Projector and gear out to where the4

exposures are to be taken.
0
-

NOTE: The T/0 660 Projector should not be carrled by3

personnel, or as little as possible. Projector
surface to skin contact should be kept to a
very min imum.

5.2.5 Disconnect source shipping plug, connect source guide
,

tube, then connect control cable assembly to Projector.,

DO NOT unlock source selector ring at this time.!

1

5.2.6 Set-up exposure, securely clamp source sto), remove all'

kinks and sharp bends (as possible) and ma <e sure
nothing can fall and/or cause damage to the source
guide tube during exposures.

5.2.7 Retreat with control crank to the full length of the
control cable away from the Projector and the exposure
to be taken.

g

5.2.8 Unlock source selector ring on Projector and turn selector
ring to the " operate" position. Retreat to crank, then d

activate the source by turning the control crank handle ,

rapidly counter-clockwise until source reaches the source. O
stop. Notice distance recorded on the odometer. (The ,1

'

odometer should read seven feet for each section of .

source tube used. Max. of three or 21 feet.) Radio- 2
grapher will remain in constant surveillance of exposure {-

area during all exposures. i
9
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RADIOGRAPHIC OPERATING PROCEDURE (Continued)

5.2.8A If undue resistance is encountered at any time while
source is traveling down source guide tube or odometer
does not show that the source is not in it's fully
exposed position in the source stop. Retract source
by turning rapidly the control crank clock-wise until
it stops in the shielded position. The odometer should
read 000 DO NOT FORCE CRANK.

5.2.8B With survey meter in hand, approach Projector. Survey
all sides of Pro ;ector and re-establish Base Reading.
Survey source gul de tube and collimator (If used). ,

Check for kinks or sharp bends in source guide tube. ,

Check for kinks or sharp bends in control cable. Correct
situation and return to step 5.2.7.

,

5.2.9 After each exposure, retract source as prescribed in
5.1.13. Approach Projector with survey meter, survey
all sides and re-establish Base Reading. Survey source
guide tube and collimator (If used). NO . PROJECTOR
SURVEY SHALL EXCEED 200 mR/hr. AT ANY SURFACE. Turn
selector ring to " LOCKED" af ter each exposure.

I5.2.10 When series of exposures are complete, repeat step
5.2.9, then key lock Pro Disconnectcontrol cable assembly (jector selector ring.roll'up properly). Disconnect
source guide tube and replace source shipping plug in
the Projector.

5.2.11 Survey all sides of Projector. Check Base Reading.
Return Projector and gear to Radiation Cell using a
NOTE:y"The T/0 660 Projector should not be carrled by
" doll If possible.

personnel, or as little as possible. Projector
surface to skin contact should be kept to a e

very minimum.

5.2.12 Put Projector and gear back into the Projector cabinet.
Lock cabinet and survey. NO READING SHALL EXCEED 200
mR/hr. Retreat from Cell and lock Cell door. '

5.2.13 Read and log pocket dosimeter readings and return dosi-
meter and film badge to their proper places. "

l

| 5.2.14 in the event a sealed source becomes disconnected or. I
janened during radiographic functions and cannot be (
returned to ' t's fully shielded (stored) position by
use of the control crank, the following- steps shall be
Immediately taken by the Radiographers j.

m

.
.

I

! ,
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RADIOGRAPHIC OPERATING PROCEDURE (Continued)

A. All surrounding personnel shall be evacuated
immediately.

B. Survey the area.
C. Estabilsh a restricted area of 2 mR/hr. or lower

and secure.
D. Notify the Radiological Safety Officer:

J .- C . Woo d ---------- 683-0340 ,

1505 Valley View Dr.
Niles, Michigan 49120

'

E. Maintaining direct survelliance and control over
the area until the situation is corrected.

F. At NO time shall the radiographer try to retrieve
or attempt to place the sealed source in its
shielded position without quallfled personnel con-
ducting this situation.

G. Technical Operations will be called in for source
retrieval.

5.3 Inspection and Maintenance i

5.3.1 Inspection and maintenance shall be in accordance with
precedure number 9.0

5.4 Source Changing

5.4.1 The Source should be changed every six months in accor- '

dance with procedure nunber 10.0 or must be leak
tested in accordance with procedure number 6.1.8.

!

55 Documentation

5 5.1 As outlined in Section 6.0, all documentation shall be '
kept for Inspection by the Commission. This shall

-

- include: Personnel monitoring records, utilization ej

| log, quarterly Inventory, instrument calibration and ,

daily inspection log. W

a

h.

s
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INTERNAL INSPECTION AND MANAGEMENT CONTROL SYSTEM

6.0 Internal inspection and management control shall be the responsi-
bility of the Radiological Safety Officer (RS0),

6. 0.1 Radiological Safety Officer: J. C. Wood
'

6.0.2 Qualifications: Successfully completed the course " Isotopes
for Industrial Radiography" given by the Picker Corporation

,

of Cleveland, Ohio. Twenty-one year experience using the
Tech / Ops 402 Gamma Ray Projector, Depleted Uranium Source
Changer, Tech / Ops Model 414 and 650

A
6.0.3 Duties of the RSO are as follows: .(

!

N
A) Conduct the training program.

B) Audits of radiographers and radiographer's assistants a
performances to assure they are performing their duties N
in the prescribed manner.

1. Personnel monitoring records.
'

2. Utilization log.; p
! 3. Quarterly inventory. [' - 4. Instrument calibrat ion. ''

5 Review radiographic operations to determine that
all persons involved are doing their jobs in the
prescribed manner.

C) On a semi-annual basis perform the following inspections
and/or verify by records kept that.the duties are being
pe rformed.

.

1. Supervise receipt of new source and return of the
old source and record same. p

2. Preventative maintenance of equipment.

D) On an annual basis.

1. Nucicar Regulatory License.

E) On a periodic basis review radiographic operations to '

determine that all persons involved are doing their job -

<

In the prescribed manner. r
~

1

F) At anytime: Halt the duties of a radiographer or radio-
grapher's assistant when a report is received that a '

dosimeter has discharged. That person 's film badge
shall_be sent in immediately for processing. The person.

*

Involved shall not mrform any radiography until the j.-

| report on the- film sadge reading is received. C

_ _. ,_ . -
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| 6.1 INTERNAL INSPECTION

6.1.1 Personnel Monitoring

A) The radiographer is responsible for the changing
of film badges and presenting the dosimetry reports
to the R.S.0. for review.

B) Film badges are type "G" as supplied by the R.S. |
Landauer Company.

.

1. We are on an automatic system with Landauer :

and receive new badges every two weeks.
2. When received, badges are given to the radio-

-grapher who's duty it is to change the old ;
-

badge with the new and return the old for ;
processing.

3. Upon receipt the report received from Landauer
is given to the radiographer to review and see
that radiographic personnel have not exceeded

'
-the permitted radiation dose given in Section

20.101 of Part 10 of the Code of Federal Regu-
lations.

i 4. After review by the Radiographer, the report is
presented to the R.S.O. for his review and
approval then it is flied. {

96.1.2 Utilization Log

A) A log of radiographic exposures shall be kept and
logged by the radiographer.

B) Incorporated in the utilization log form are a
description of the type of exposure device and
the identity of Mrson to whom the device is
assigned to and location.

C) Radiography personnel are instructed to fill in
the provided spaces as follows (Appendix 3): '

Line 1: Date exposure (s) were taken.,

Line 2: Underline whether the projector was used
B)

'

inside or outside of the radiation cell.
Line 3: Number of curies at time of exposure. il4

Line 4: Reading of mR/hr before entering cell and
base reading.

; . Line 5: Number of exposures taken - time for each
.

exposure - sequential list of specimens
radiographed.

Line 6: Surveys performed during the exposure at
different distances from source.

; Line 7: Pocket dosimeter reading before beginning-

the radiographic operation.,

Line 8: Pocket dosimeter reading af ter the comple-
tion of all exposures of that day. ,

-

,

. . _ ._.
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Line 9: Indicate that all the equipment has been
locked securely.

Line 10: Survey reading af ter completion of exposure
and locking of radiation door.

"
Line 11: Signature of assistant radiographer and

radiographer.
.

D) The above shall be reviewed quarterly, as a minimum,
by the radiological safety officer. p

6.1.3 Daily inspection

A) Daily inspection of radiographic equipnent at the ,

beginning and end of each day that radiography is y
performed. The radiographer is instructed to thor- a

oughly check equipment by using the inspection form. U

(See Appendix 2 ). This will be checked frequently
by the radiological safety officer.

6.1.4 Quarterly inventory

A) Each quarter of the year, the radiological safety
officer shall list the following information, which
will be kept on record for review- 1

,

1. Isotope used at the Niles Steel Tank Company.
2. Quality of the source (Curies) at the time of p|:

inventory.
3. Serial number of the source as given by source

suppl ie r.
4. Location of source.
5. Date of inventory.

6.1.5 Instrument Calibration
-

A) The radiographer is responsible to send out the two
survey meters to Tech / Ops, Inc. for calibration and ,

presenting the proper documentation to the R.S.O. for
review.

B) The R.S.O. will verify that a file of this documentation
,

is properly completed. -

d
6.1.6 Preventative Maintenance of Equipment j

A) The enclosed procedure for inspection of equi ament
shall be performed under the supervision of t,e radio-
grapher.

B) The R.S.O. will periodically check to assure that this
: . I s be ing done.

6.1.7 Training Program (
l 1

A) It is the duty of the R.S.O. to initiate and/or conduct
all training. He will designate responsibility to the-
radiographer as required. ,,

l
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6.1.8 Leak Testing

! A) Unde r . no rma l condit ion s we do not retain a source
for more than six months, so no leak test is required.

i B) If a source is retained for more than six months, a .

! leak test shall be performed. Under such conditions il
the radiographer shall use a Technical Operations, Inc.

'

leak test kit number 518 in accordance with the instruc- ,;:

tions provided with the kit. Ei
q

C) After removing the shipping plug from the Gamma Ray l
Projector, the nearest accessible point to the stored -

position of the source shall be checked with the
radiation survey meter for detectable radiation. ;;,

3 a

D) Af ter the gamma ray projector has been wiped as instruc- 1
ted in Technical 0 >erations leak test kit 518, the -

swab shall be chec ced with radiation survey instrument
.

for detectable radiation.
s

E) Any radiation readings exceeding 0.005 microcuries
'

after the above has been perforned in paragraphs
(C) and (D), the radiographer shall perform the
required procedures as noted in 34.25 (D) of 10 CFR

,

energy parts 0 to 199.
p(.

F) If radiation levels do not exceed the 0.005 microcuries,
the swab shall be sent under nornal mailing conditions .

to Technical Operations for radioassay.

! G) If a situation occurs as described in paragraphs (C)
and (D), special handling shall be executed in returning :,

the swab to Technical Operations, Inc. ;

H) Records of leak test results shall be kept in units 3
of microcuries and maintained for inspection by the

)Fi commission for six months after the next required
leak test is performed or until the sealed source is }t ran sfe rred.

,

.

1) All -the above operations shall be verified by the P
i Radiation Safety Officer.

'

!

E
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7.0 EMERGENCY PROCEDURE RADIOGRAPHY

7. 0.1 An emergency shall be constituted as the dropping, loss
or accidental misuse of a source. In the event of any
emergency, however slight, the following steps are to be
taken:

A. All surrounding personnel shall be evacuated
immediately.

B. Survey the area.
C. Establish a restricted area of 2 mR/hr. or lower

and secure.
D. Notify the Radiological Safety Officer -

J. C. W od ---------- 683-0340 ~
o

1505 Valley View Dr.
Niles, Michigan 49120

E. Maintaining direct surveillance and control over s

the area unt!1 the situation is corrected. ;-)

F. At NO time shall the radiographer try to retrieve
'

or attempt to place the sealed source in its
shielded >osition without quallfled personnel con-
ducting t1Is situation.

G. Technical Operations will be called in for source :

retrieval.

:
:

.

; ,

,

. >-

,

T'
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8. 0 USE OF SURVEY METERS. DOSIMETERS AND FILM BADGE
4

8.1 Survey Meter

8.1.1 Survey meter shall be operable and calibrated before
it may be used.

t

8.1.2 If survey meter is not operating properly, no radio-
graphic operations may be performed. Report this
problem to the Radiological Safety Officer.

8.1.3 Survey meters are to be sent out every three months
for calibration as described in Niles Steel Tank
Company Document, " Radiation Facilities and Instruments."

8.1.4 Gamma industries Model 250 B

(A) Turn switch to the battery check position.
(B) Heter should move on scale to area marked battery

check.
(C) If battery strength is adequate, as Indicated by

the meter, move the switch to the desired range.
(D) If battery strength is inadequate .

I-
.

1. Turn meter off. (
2 Remove back cover.
3. Remove two old batteries.
4. Replace with two new batteries.
5. Reassenble unit.
6. Return to step 8.1.4 ( A)

4

8.1.5 Victoreen Model 492 B

Same as procedure above.

8.1.6 Dosimeter

(A) Place dosimeter on charger and reset at zero at the
beginning of each shift and log.

(B) If unable to zero dosimeter, log reading shown. ,

| (C) Check dosimeter frequently during work day.
(D) If a dosimeter has gone off scale, secure equipment '

and suspend operations. -Report immediately to e

the Radiological Safety Officer. Film badge will
Innadiately ,be sent in to Landauer for processing j
and determination of actual exposure. 1

(E) Wear dosimeter on clothing that will not be removed, i'
such as pants loop.

(F) Log reading of dosimeter at and of shift and log
,

readings.

l-
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8.1.7 Film Badge

(A) Film badge shall be worn on clothing that will [i
not be removed, such as pants loop. ;.s

(B) Always return film badge to x-ray cabinet at p
the end of shift and do not take home. 11

h
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|NSPECTION AND MAINTENANCE PROCEDURES

i:
| 9.0 EQU I PMENT: Tech / Ops Model 402 & 660 Gamma Ray Projector #

A) To insure safety in use and to avoid malfunctions that '

,

could impair the productivity of this equipment, the E
following inspections are to be made. Missing or defec- j
tive components must be replaced or repaired if the equip-,

ment is to function as designed. H

9.1 Daily inspection

A) The daily checklist is shown on form NST/RI. O;

B) Each item on this checklist is to be performed daily ~

'

and be recorded by the radiographer. . (But only if
; projector is being used. ) ,

~
i

: 9.2 Periodic inspection and Maintenance <

A) This inspection shall be conducted on a quarterly basis ;

as outlined in the following paragraphs. D

:

! 9.2.1 Equipment and Material I
;$A) Source changer - wrenches - screwdriver and allen

keys - basin approximately 12" diameter - two (2) #

quarts solvent (perchlorethylene) - syringe - y
lubricant (2 oz. Texaco "Unitemp" grease) - dummy
source assembly.

.

x

9.2.2 Procedure E
y

I A) Remove the source from the unit and store it in the
source changer. Follow the instructions for the [2use of the source change . |

9.2.3 Control g

A) After the source has been removed from the pr jector, b
eject and coil the source drive cable by cranking i
tM control in EXPOSE direction. Examine cable for
kinks, fraying, broken wires, or rust. Hinor bends '

in the cable may be straightened by hand. DO NOT
USE PLIERS. A cable with frayed or broken wires
must be replaced. Light rust may be removed by

(- HAND wire brushing. Do not use a powered brush or
; abrasives. Heavy rust that has penetrated into

the cable will cause unsatisfactory operation or
,

f a ilu res. Replace cable.*
,

| 3

k
T
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B) Clean the cable by immersing the coil in solvent.
A heavy accumulation of dirt-ladden lubricant may [require more than one washing.

D
C) Examine the connector. Use the Tech / Ops Model 550 !:

connector gage to check for wear. Replace if con- P
nector fails at any gaged dimension. Examine cable il
attachment to connector for straightness and evid-

h|.

ence of looseness. A loose attachement or bend at
- - - th i s po int must be repa i red. Do not attempt to ,

fabHcate a replacement connector or to fasten one
to the cable. The connector is a special heat R
treated steel made to exacting tolerances and under q

; strict metallurgical control. The attachment is fj
~

swaged with special tools and proof tested. Order ''

a replacement from Technical Operations, Inc.
;

D) Lubricate the cable with Texaco "Unitemp" grease. -

This is the most satisfactory lubricant for this
: pu rpo se. Common greases can cause gumming and

unsatisfactory operation. Take care in handling, u
the cable to avoid picking up dirt or grit. 9

~

9.2.4 Control Crank J

: o

.
A) Remove control cable housings by undoing fitting m

| nuts. Remove crank unit f rom ree l , remove c rank )
and disassemble. Wash parts in solvent. Check "

inside of housing for evidence of galling and wear. J
A deeply scored (more than .020 deep) line where '

the cable contracts the inner wall of the housing ^

indicates the need for replacement.
:

B) Check clearance between the hubs of the wheel and ;
the bushings. More than .005 clearance indicates r
need for replacement. y

C) Examine teeth of wheel for damage. A bent tooth may 9

be flied off. Two or more bent teeth adjacent will ;

require replacement of the wheel. g

i
D) Lubricate bushings with "Unitemp" grease and reas- y

semb le.
,

|
'

,
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9.2.5 Control Cable Housings

A) Examine carefully for Internal damage by flexing i;
the housings by hand. Internal damage to the i.
reinforcing braid or flexible metallic tube will ..

be evidenced by a crunch feeling when the cable p
housing is flexed. Cut, flattened, or burnt cable -

housings should be replaced. Superficial cuts or ;h'

burns may be sealed and reinforced with tape. Clean 4

housings by syringing a few ounces of solvent into J
bore, and blow out with low pressure air (not more F

than 20 PSI.) Do not allow solvent to remain in .D

housings. Do not soak in solvent. Check end 1
fittings for secure attachment. 0

y
u9.2.6 Source Guide Tubes
s

A) Check for cuts, burns or crushed tubes. Check ,

i fittings for secure attachment. Examine and test '

screw threads for function. Clean bore of tube <

,

with water or solvent and drain out promptly. Do
not soak in solvent. Check for free passage of
source by holding tube vertical and dropping dummy i
source assembly through tube. The dummy source .

assembly .should fall through f reely. [.
ii

9.2.7 Shield Assembly p

d
A) Check exterior for loose or missing hardware. Re- 9

place or tighten as required. Examine source exit <

fitting. Hut should rotate freely without excessive y
shake. Look into exit port and check concentricity 4

of source tube with nut. Misal ignment indicates a 1

damaged housing or shifting of the shleid within -

the housing. This is best repaired by Technical
0)erations. We do not reconnend disassembly of F|
t1e shleid assembly. H

2

| B) Examine the shield assembly for complete labels and e
i warning symbol. Replace obliterated or illegible

markings. Replacements are available from Technical b

O pe rat ion s, Inc. f
3

9.2.8 T/0 660 Locking Assembly ;

A) Maintenance of locking mechanism of T/0 660 pro- I
cedures are found in Appendix 3 of this manual, -

|
titled " Tech / Ops Service Bulletin Model 660 Gamma e

Ray Projectors (Feb. 1970)." ;

1-

-
3

h
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;'9.2.9 Final Inspection

A) Reassemble system, connect control cables and k
source guide tubes to shleid, and install DUMMY L
source. Operate machine several times to be sure b
of proper function. Check operation of the source
position indicator system. p];

s
B) Return to safe -position in exposure device and Il

survey. Radiation levels must not exceed the )]
following: 0

'%
1. At one meter, not more than 10 mR/hr. b
2. At the surface of the device, not more than a

200 mR/hr. !l
i

C) For further maintenance and repair specifications, ci
consult respective " operations manuals" supplied j
to Niles Steel Tank Company by projector manufacturer, 4
which are on file with R.S.O. [

C
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SOURCE CHANGER PROCEDURES
.

10.0 RECEIPT CHANGING AND SHIPMENT OF SOURCES b
~ (T/0 41k & T/0 -650 Source Changers)

{
,

10.0.0 Receipt of Shipping Package (Source Changer) hs
10.0.1 A Upon shipment of the Shipping Pac,kage, before re- l

moval from the final delivering carrier, a survey b
reading is to be taken of all external sides to U
assure that the source is properly stored in It's nr-

shield. Readings should be below 200 mR/hr. at any .y
'

given surface. If readings are above 200 mR/hr. on G,
' any surface, the Shipping Package shall be immediately b
: removed from the carrier by the (monitored) R.S.O. h.i

or the radiographer only. Quickly and safely put d
the Shipping Package in the radiation cell, post and J.
rope off a Restricted Area" (if necessary), and j

4 secure. The appropriate regional office of the j~

N.R.C. Is to be immediately contacted by telephone, S

along(with the final delivering carrier and Tech /: . .:

Ops, source vendor). }:

10.0.1B After assuring that the source is stored properly, il
a wipe test is to be performed on the external h
surfaces of the Shipping Package to measure the
amount of " removable radioactive contamination." F
if the removable contamination exceeds .01 micro- d

.

curies, the final delivering carrier, approp(sourceriate o

I regional office of the N.R.C. and Tech / Ops y
' vendor), shall be notified immediately by telephone. g

b
10.0.1C At any time, there is e discrepancy in the Shipping [

Package, such as damace, radioactive contamination, i

abnormally high survey readings, violetIon of 7
shippinc seals or mismarking, the R.S.O. shall be y
not if iec inned iate l y. And af ter which, the package . g
is only to be moved by the (monitored) radiographer, N

radiographer's assistant or the R.S.O. The package .

is to be secured in the Radiation Cell, monitored
and a " Restricted Area" is to be posted (If neces--

,sary) until discrepancies are- resolved by the
R.S.O. or his nominee.

10.1.0 Removal of Old Source from Projector

10.1.1 Changing of sources shall always be performed in
Radiation Cell. Operable survey meters should always
be at radiographers side. f,

..

t p.
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10.1.2 Locate the source changer so that one section of i
! source guide tube reaches between the fittings on -

,

the changer and projector. Remove the source t..

,

I changer cover. Fasten the source guide. tube of E
| the projector to the EMPTY channel of the source 6
: changer. Note radiation level at source changer. L

lt should not be higher than 2 mR/hr per curie 1;
! contained. l'

{10.1.3 Crank the source from the projector into the source i
; changer. Monitor this operatlon with' your survey. 11

, _ meter and be sure the source is propelled into the ji
; source changer as far as it will go. The radiation t

levels at the source changer should not be. higher 'j
than 2 mR/hr per curie contained. g

/ v
10.1.4 Open the source guides and disconnect the source

i
i assembly from the drive cable. The locking sleeve

must be retracted by moving the actuated pin from ,;

left to right. The thumbnail, .a coin or key May :}
..

, be used. This permits the drive cable terminal to q
be moved sideways out of the hole, freeing it from
the connector. 1

il
10.1.5 Remove source tube from the source changer. Close [

source guides and replace cap and hold down rod. [
*

,

! !
-

10.2.0 installing of New Source t

k
10.2.1 Remove cap and hold down rod f rom channel containing

[Lthe new source. Open source guides. Fasten the-

source guide tube to this channel and engage drive t,

j cable terminal to connector of new source by re- ?
| tracting the locking sleeve and inserting. the s
| terminal. Release the locking sleeve and allow f
i it to come fo rwa rd. T,

k
| 10.2.2 Close the source guides. Crank the control to '

retract the new source into the projector. Monitor j"
'

this operation and be sure the source is fully
retracted.

~

]g10.2.3 Remove the old source identification plate from the
projector and affix It with seal wire to the source
channel containing the old source.

B,,.

10.2.4 Affix the new source identification plate to the
projector.

'

.

,

|
,

!

'

.
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10.2.5 Replace the source changer cover. Tighten b'olts
and seal with tamper-proof seal provided. j

10.2.6 Survey all- sides of source changer. Readings shall II
'

not exceed 200 mR/hr on any surface or 10 mR/hr at i-
3 feet from any surface. i,

I:

10.3.0 Shipment of Old Source .i]
10.3.1 The container shall be returned to Tech / Ops within ;

,'
thirty (30) days or Niles Steel Tank Company is .;
subject to rental fees. Upon receipt of the con- d
tainer, Tech / Ops will mail an acknowledgement of ,t]

'

receipt. il
.i

10.3.2 0.0.T. shipping. labels for radioactive material w
provided by Tech / Ops shall be completed by radio- ,

graphy personnel as follows: (
.

1. Name of radioactive element (iridium 192). tj.

2. Strength of source in curies. t*

3. mR/hr output at three (3) feet from source U

changer. Z
This label then shall be applied to the source <
changer. ie;

10.3.3 The transportation of the source changer will be i-
,

! scheduled with a qualified commercial trucking d

company. The bill of lading shall show the .;
i contents of the source changer, the element cont- h

ained in the source changer, color of D.O.T. ij
'

label and state " radioactive material." This d
'

Information shall be checked by radiographic ,

| personnel. p
t

10.3.4 Loading of the source changer shall be supervised ';;

by radiographic personnel. 9
>.

10.3.5 All receiving and shipments shall be in strict|
*

accordance with 10 CFR part 71 (1983) for type!

B (U) containers.
.

*

.

.

.
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L UTILIZATION, INSPEC. TION & MAINTENANCE REPORT: Sht of Dato-

B2T/0 Model Gamma Ray Projector using IR Assigned to: Mr. J.C. Wood,

Radiological Safety Officer '

5 Projector Used inside/Outside Radiation Cell ,

.
<

'q.

l Number of Curles Reading of MR/HR Before Entering Cell

BASE READING @ START MR/HR BASE READING @ FINISH MR/HR

Exposure ( s ):
Number Time Serial No.

Y
1

$
s

k
c

i

Survey Readings During Exp. Pocket Dosimeter Reading Before Exp. MR/HR

"
AT FT MR/HR Pocket Dosimeter Reading Af ter Exp. MR/HR
AT FT MR/HRe

;|! AT FT MR/HR All Equipment Locked
L Conments:j Survey Reading After all Exps. MR/HR

,

Changes in Operating Characteristics Rust, Dirt, or Sludge Build-Up in'

r of Unit the Source Tube
i.
F Proper Operation of Source Position Proper Positioning of Source inside

Indicator Mechanism the Shield

[ Pro mr Operation of the Crank Shifting of che' Shield inside the
b Macianism Projecting Housing

h Proper Operation of Locking Proper Connection of all Mating
3 Hechanism Components
b

Source and Drive - Cable Wear Damage to the Device, Which May'

H or Damage impair its Operation
D

F D;maged or Worn Source and Drive Cable Cable Drive Gear-Box Damage and
Tube and Connector Wear and Damage Wear:

,

i

Proper Labeling

b
p

|t

[ Radiographer Radiographer's Assist.

L

Y
-r._- -. . - - - .. , . _ . . ~ - -. -- -
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4 UTlLIZATION, IRSPECTION & MAINTENANCE REPORT: Sht of Date
,

I92
T/0 Model Gamma Ray Projector using IR Assi ned to: Mr. J.C. Wood

;

i Radi logical Safety Officer ,

Projector Used inside/ Outs!de Radiation Cell*

\
-

<

S0URCE CHANGE
I*

NEW SOURCE S/N

$ Shipping Package No. (Model ) Serial No.

1. survey @ 1 meter MR/HR Projector Base Reading
!; -2 surface survey MR/HR Old Source in MR/HR
u 3. wipe test Projector Base Reading
r- 4 sealed properly Old Source Out MR/HR

Projector Base Reading
OLD SOURCE S/N New Source in MR/HR

'!̂
1. survey @ l neter MR/HR COMMENTS

.

2 surface survey HR/HR

| 3. sealed properly
,

Survey Readings During Exp. Pocket Dosimeter Reading Before Exp. MR/HR

AT FT MR/HR Pocket Dosimeter Reading Af ter Exp. MR/HR
| - AT FT HR/HR

|: AT FT MR/HR All Equipment Locked
( Comments:

I- Survey Reading After all Exps. MR/HR

c
.

L Changes in Operating Characteristics Rust, Dirt, or Sludge Build-Up in

b of Unit the Source Tube

Proper Operation of Source Position Proper Positioning of Source inside
, . .

| Indicator Mechanism the Shield

| Pro >er Operation of the Crank Shifting of the Shield inside the

f Macnanism Projecting Housing

Pro >er Operation of Locking Proper Connection of all Mating
.

Mec1anism Componentsi

Ssurce and Drive - Cable Wear Damage to the Device, Which May4

h or Damage impair its Operation
g

Damaged or Worn Source and Drive Cable Cable Drive Gear-Box Damage and
Tube and Connector Waar and Damage Wear

,

Proper Labeling
REMARKS:

..

I' Radiographer Radiographer's Assist.
NST/R2

L ____ _ .. .- . _. _ - . . _ _ _ . . - - _ _ _ _ - _ _ . - -.
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SERVICE BULLETIN tech ons ;
~

\

|-
cModel 660 Gamma Ray Projeetors ,48 c""g^,', one "^','g"';;"og . d

- - , oc,
(G1 h 272-2000 e

E31 73 BUR U NGTON. M ASS ACHUSE TTS 4
-

"1
'

WARNING DISASSEMBl.Y PROCEDURE )
''

E Procedure F ven here ha$ been prepared for the Modeli
?NEVER DISASSEMBLE A GAMMA RAY NiO Gamma Ray Projector but is applicable for other Tech-

PROJECTOR WITHOUT PROPER RADIA- nical Operations, Inc. Ganuna Ray Projectors. Perform the 1;

TlON MONITORING AND MEASURING fo!!owing: ,

EQUIPMENT. FOR MAXIMUM SAFETY 1. Using a source changer, remove the radioactive source <

ALWAYS ASSUME THE PROJECTOR CON- from the projector and inwrt a dummy source. ;

TAINS A RADIOACTIVE SOURCE WHEN 2. Remove the protective plate (secured with rivets)
RECElVED FOR SERVICING, located at the hotsom of the projector's rear plate.

3. Remove the screws securing the rear plate to the pro-.

jector. Remove the end plate from the projector. q
EQUIPMENT 4 Using the nuster key unheck the connector lock. y

T he following is a hst of eqmpment required to service the Remove the hxk awembly (P/N imedx)l 12) from the end R
'

Gamma Ray Pmjector. The lisi does not include standard plate by removmg the two attaclung sotket head screws
tools, such as allen wrenches, screwdrivers, TRU ARC phers. pr to_32 x I/23
''C' 5. Desemble the connector. Refer to figure I, the index i

Master Key (P/N Auool ll) numbers given are used to identify all components and alue 1

Dummy Source (PIN Imu)0120) provide the re6ommended dnawembly order.
Drive Cable.Short Length | PIN UNK1744)| Nute that there are scrcral spring haded annpom nts in the

*

U-Tool (PIN USK 17bt1 onrnector. Care shoufJ be exerciud during disauernbly sa lhat

Survey Meter these annpunents are not host or dropped unt thefloor.

Source Changer (P/N TO 4 84 or T0-650) .
6. If lock wrviemp is regnued refer to the uppheable i:'

,
Cleaning Solvent (storothene or carbon set rachloride) section in Ilm hulletm. |

| Rivet Gun 7. Remove the lions plate 114) and retaining rmg (12).
Texaco " Uni-Terap" Grease Clean and examme connector (131 .

. r. s
-

g.

'I *11 s

As/0 s . .s :.. ,

C % ,, / n
sd p.- [

. \ ,. * s ,,
, 4, %.

h.* ** , '
-

8 -
,, ,

'C
g 3 \ .

.' 4 \ , /
,a

%' " x ./y
| g y -( T'Q , , t e..

.. ;

M *, \/ fr \ W d
'

i /p/' ,3
g . .

\ f#" *t. ) 6.

I *

\ g # ,, / ,s' v \:
, <

*
1 - Socket Heait Steeve. # IO 32 a l% Sea.nlesst i

[, OI 2 C6600t t3 Heae Pfale
*

In '( f 3 - Compsess.on Spemg # LC 026D 7MW Lee .

I // y,' 4 A660016 Ante Hosation Lugs,

f (f 8 S B660012 Selectoe Ring
.

,

;
,

j
j 6 8660051 Selectoe Bosty

.{ {> e
7 A66003S Loc k eng Pen

'

j 8 - Comswess.on Speme # L C 032E IMW . Lee
I 9 B660013 Selector Hong Roemenee*,

*h[ SO - Comswession Ssw eng # LC 045H 1MW. L ee p
99 A6600 5 4 Seceve

- 12 - Heavy Diety Heeasmng Heng, f HU AMC h
5960 98

13 DGbbOS 8 Conner euef:gggge |
14 C66001 14 f ount Plate

k
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*

CLEANING AND INSPECTION *

All conne6 tor components should be thoroughly sleaned 6. Insert the two si.or tomprcssion sponts t MI mio the
with a degreasmg solvent. \f ter citanimt. inspect all com. holes m the w!ccior body orcumfereme.
ponents for sigm of damage or wear. Replace damaged or 7. Insert the two toc 6 mg pim pi mio the compression
he:vily worn components with identic.it components (Figure I springs (M). With the pins f acing up, engage the pins into their
('v;s correct part numbers for all items). respective slots. Restrain the pms in their slots with the thumh

'"O I"d'* Ii"8#' "I I""r Icti hand. Ilee the wietior rmg 5 ).
CONNECTOR LOCK REPLACEMENT

. with lettering (OPI RNil -l.OCK.CONNf ( | } taemg up, mer
if the lock requires servicing, perform the fo!!owing dis- the selector body (h) as shown in step 2. Note the proper i

assembly procedure trefer to the esploded view of the lock orientation. The stop pin must be located in the cam on the
. ghen in figure h reverse side of the ring ashown dotted m step 2L

1. Remove the two socket head screws 4 l) holding the lock .

i

retainer (3) to the rear plate (2).
2. Remove strewl41 from the lockt5). S

3. Remove the lock (5) from the look retainer (3) by turn.'

|ing key approsimately 90". If a key has broken off in the lock
-

,, . . , , ,
' /. une o PNestoa 4h entvenet plunger to tutti (Ile locirapprt>z- f

- **

'limitely 90' \ O O
N' O -

,
.

-

e
i - soo. n..osu . p

o oc io sr . a. si....... y g2 cssoon sa n.., ei.i. ' s
'

3 essoot17 too nei ;n.,

e . sue. t mps..o . / ,w.m
si.ee of o.m 5 aN

f \rgy Step .' Step 3
s . wa
6 AG60olis st ey ()

H. Iloidmg the selector rmg (5) and selector body (fi)"
3

( t together, pick them up and plaec them over the step I sub-
g ,

'I assembly bleese a lI L compression springi10L and selector ring,

\7 retainer (9)|. The resulting awembly n shown in step 3 illus-
/ tration. Check that the following conditions exist:

,
,

'Ihe stop pin is in the cam slot of the ring.a.
g' J \ h. t he two large holes in the selector ring retainct 19)

are aligned with the two large holes in the selector body (6). ?

k' 3"## k . Note: 't he internal locking um will have these holes p.irtially' |
'

_,

flocked at this time.
.

9 Inwrt the anterotatmn lugs (4) and the long compres-
sion springs (3) into the two large holes in the wiettor body

To reassemble the luck, perform the following: 1M as shown in figure I.

l. If the lockt5) is dJmJged, replJCe it with an identical 10. LNng the tour %ket head wrews I h attath the
connector assembly to the rear plate (2) thetLmg th.st theunit.

2. Depress the internal plunger so it clears the hole in the word OPI R A II on the elettor ring (5) n lating out and is in

lock retainert5) and insert the lo(k into the lock retainer, the 12 oilotk pmitmn tahgned with the top edge of the rear
IP dich3. Align the screw hole in the lock with the slot m the

i 1. ( onnect the dummy umree to tin. short length drive
. lock retainer and secure the loek with the wrew(4L cable and inwit the table through the rear plate and connec-
! 4 Secure the lock assembly to the rear plate (2) using the

80f-
l two socket head serewst1). 12. Check sprmg action m connettor by pullmg on the F

cable. Spnng attion should prmide approsim. stet) ||4" travel
CONNECTOR REASSEMBLY in the sprmg. Check the connector a tion by rotating the

Perform the tollowmg- selector ring f rom the OPl'RT il position. to the IOCK
1. 1.ightly coat the tornector components with letsco pmation. and to the CONNI Cl pmation.

" Uni-Temp" grease INote:.Other greases may form tars or 13. Inwit the ti-lool into connettor and chetk reverse-
-

corrosive compounds when esposed to radiationi connector attion by rotatmg the wiector ring from the CON.
2. Refer to step I i!!ustra- NErl pmilion. to the I.OCK pmition, and to the OPl.R A lli

,

"
! tion and place the selector ring position. Repeat steps 12 and 13 several times to assure f

[ retainer (9) on a flat surface. smooth operation. It smooth operation is not obtained. dm
,

(Note the inden numbers given assemble the timnet-tor and thoroughly mspect components b
,o

.
in the figure correspond to tho<e for rough edges. Imrrs. bent pms. etc. whith could cause
in figure I to assist in compo- jamming or irregular connector action. Re-lubricate the tom- p

( ;3......' ] nent identification k ponents and reassemble the connector. .

3. Place the compression 14. % hen smooth connector operatmn n obtamed, place .[
i

Step I spring (10) on the hub of the the dummy source m the connector (selector ring should be m
'

selettor ring retainer. The spring the CONNlfl' position t
should be firmly seated mer the hub. 15. Inst.all los k .nswmbly iP/N lirth001-12i on the rear p

4. Pla(c the sleeve i11) on top of the compressiem spring plate ming Iwo : 10 32 s 1/2 sotket hea I sirews 3

t h- Rept.sse the rear plate on the prors tor an ! secure [(10) as show n.
5. Place the selettor body th)on .s 1148 surface so th.it it is with the sit attathmg wrews. |

resti;g on its 5/M" huh. Note the orientation of the stop pm in 17. Replace the protective plate mer the bottom two rear
plate wrews mmg pop toets t I/h" sh.ameter s .2'r t" long tstep 2 illustration,

Copy,ighi D r schnic.i Opee.nons. inc 19Fon.co.a u S A
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