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NRC INSPECTOR $ GO TO THE BOSTON AREA TO BACKTRACK THE ROUTE OF A CRATE
'

CONTAINING A RADIATION $0URCE, SHIPPED FROM OVER$EA$ T0"SURLINGTON, M;

KING OF PRU$$1A, PA -Two Nuclear Regulatory Commission radiation
specialist inspectors this morning went to the Boston area to backtrack part
of the route of a shipment of supposedly empty " source changer" devices that )!
on reaching Amersham, Inc. of Burlington, MA, was found to contain a strong l
radiation source normally used for industrial purposes.

The source was in the contents of a wooden crate that came from Korea by
'

ship, to the port of 1.os Angeles, and later was trucked across the country.
with intermediate stops, eventually to be delivered to the Amersham Industries ,

,

facility in Burlington, yesterday afternoon (3/8).
!

;

!

The crate contained shield devices normally utilized to transport I

radiation sources used in industrial radiography--for the making of X ray
like picture of welds, structural steel, etc. The containers are routinely|

C. used to provide adequate shielding for the shipment of these sources from a
i manufacturer to the ultimate user. In Korea, the sources should have been

!

removed and inserted into devices actually used to do the radiography. The !14 containers were shipped back to Amersham for use in other shipments. r
,

On arrival at Amersham, a preliminary survey of the truck carrying the
crate of devices showed higher than permitted but not life-threatening levels
of radiation (100 millirem per hour) outside the rear of the truck. As a
company radiation safety officer was being summoned to make a more detailed ;

iradiation survey, the truck driver unloaded the crate from the truck. When ;
the next measurement was taken of the crate, the reading was m W 110 ramI ,

! gy e :
-

per hour (about 1500 times greater.):" '-W: *n xNo the sourcechanger 6. A careful search for the source of the radiation revealed a small y a
i

pellet the sise of a pencil eraser, highly radioactive, lying loose in the
bottom of one of the source changer boxes, free of the shielding portions of
the changer in which it should have been enclosed. It was immediately removed

|

,

with adequate shielding and long tongs, and put in a shielded container for !relocation to a specta ly shielded compartment, called a hot cell, in the !
i.

) Amersham facility.

It is not believed that the truck driver, in handling the crate, received
an exposure that would lead to any immediately observable symptoes of radiation

!exposure.
'

.
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However, it remains to be determined whether any persons in the places
where the crate was temporarily stored enroute to Amersham, might have come :

'

close enough to it for a long enough period of time to get more than a minimal !

radiation esposure. !

,

The preliminary itinerary of the shipment was the following: the ship.
The Hanjin Mokpo, departed Korea on January 29 and docked in Los Angeles on
February 9. The crate was warehoused in the port until it cleared customs
on February 14, and in a Los Angeles warehouse until February 16, when it was -

loaded aboard a truck, to begin a journey .across the United States, with two
,

stops in Pennsylvania and one in Maryland, before arriving in Boston on
February 22, to be warehoused.

One of the first places to be visited in the Boston area is the warehouse
used by the Patriot Transportation Company, which housed the crate from
February 22 to March 8. Health officials of the Commonwealth of Massachusetts
n're accompanying the NRC inspectors on their rounds of Boston.

The NRC staff has obtained assistance from the U.S. Department of - I
Transportation, which will help to track the cross-country route, stops, and

,

the various drivers involved, and learn to what extent individuals may have
spent time near the radiation source before its discovery in Burlington, MA.
Information has been exchanged with the appropriate authorities in Korea. NRC ;

Region V, which has California in its jurisdiction, has been in touch with the 4

government of that State, itself a regulator and inspector of radioactive
materials under " Agreement $ tate" status with the NRC.

At the present, while Amersham is' working to identify.themexact identity .,4~ ~.

- of. the radioactive isotope in the pelletpit appears *that'anyone threeifeeth we m tb
or more from the package while it was in trcnsit or warehouse storage should
not expect to have sustained a radiation dose large enough to cause medically'

observable symptoms. However, the various agencies involved will attempt to
question anyone who was near the shipment at any time to determine more
accurately whether anyone suffered an injurious radiation exposure.

The Commonwealths of Massachusetts and Pennsylvania and the States of
California and Maryland have been informed of these events.

,

|
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det,..Memorandum V

To: John Munro ill'

cc: Joseph Lima

From: Eric T. Clarke

Sub;ect: Standard Cobalt-60 Sources

Date: March 7,1984 ( dscA 2.4C 7 (ifq
*

.

On 3 December 1983, NBS measured a new standard cobalt source, NBS S-692,
to enit 235 mRhm, and we subsequently found that STD 427 is 2.032 times as intense '
as NBS S-692. Comparison with our old values (my memo of 2 May 1983) indicates
that our earlier standard sources were 1.7% too high. Accordingly, I have
recalculated the strengths of our standard sources using this new NBS calibration
as the primary standard and applying the ratios determined earlier. Uncertainty
of the NBS source is stated to be :0.9%; precision is believed to be better than ilt.

The decay table is based on a half-life of 5.272 years. Curles are based on aspeelfic gamma ray constant of 1.30. Measurements recorded on pp 23 and 27,
Book Vll.

^8 I """8 W 1984Source Ratio Cobalt Ducay
Rhm Ci

(1 . 01) Agein Years Months
NBS S-692 0.233 0.179 0 1 1 1 Jan2.03
STD 427 0.473 0.364 1 .8768 .989 1 Feb '4.81 .

STD 1004 2.28 1.75 . 688- .978 1 Mar3.86
STD 1257 8.84 6.79 3 .6741 .968 1Apr2.98 .

STD 1606 26.3 20,2 4 .5910 .957 1 May
5 .5182 .947 1 June
6 .4544 .936 1 July
7 .3984 .926 1Aug
8 .3493 .916 1 Sept
9 .3063 .906 1 Oct

10 .2685 .896 1 Nov
*

11 .2355 .886 1 Dec
12 .2064 .877
20 .07211

30 .01936

ETC: met
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AMERSHAM SHIPPING INCIDENT

CHRONOLOGY:

DATE EVENT INTERVAL
IN DAYS

January 29, 1990 Shipment left Busan, Korea 11
,

February 9, 1990 Arrived Los Angeles, CA 5

February 14, 1990 Cleared customs, shipped to 2
Nova Trucking warehouse

February 16, 1990 Left warehouse via Covenant 6
(shipping firm) # /A < '' ' ~M

ou noo c, , s
February 22, 1990 Arrived Patriot w rehouse 13*

.o r da r Y4.s~ u''' Y ' Y" 'Boston, MA saa

March 8, 1990 Left Patriot warehouse, shipped 1

to Amersham
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AMERSHAM SHIPPING INCIDENT

-CHRONOLOGY:

DATE EVENT INTERVAL
IN DAYS

January 29.-1990 Shipment left Busan, Korea via 11
ship, Hanjan Mokpo

February 9, 1990- Arrived Los Angeles, CA 5

February 14 =, 1990 Cleared customs, shipped to 2
Nova Trucking warehouse

February 16, 1990 .Left warehouse via Covenant 6
Transportation - 2 drops in PA
1 drop in MD'

February 22, 1990 Arrived Patriot warehouse, 13
Boston, MA

March 8, 1990 Left Patriot warehouse, via 1
Patriot Transportation,
to Amersham
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LOUSE SOURCE EVENT LOG

[ 030890

PECIEVED CALL FROM II.AIE ROUNHAN, AMERSil4M RSO (617-272-2000).
SHE INFORMED ME AND JOHN HILLER OF THE FOLLOWING EVENT:
THEY HAD .UST RECIEVED A SiliF' MENT OF 14 AUTOMAiION Il4 DUST RIES_

MODEL 500-SU SOURCE CHANGERS FROM INEIR CUSTOMER, NDI, INC.,
SEOUL. KOREA (PRESIDENT ISI:IM KI TANG. 02-574-3698, FAX. 'J.-572-9195).

AS IHE 1ECH APPROACHED 1HE TRUCK (PA1R10T TRANSPORTAFION,
INC.) HE NOTICED A DOSE RA1E OF ABOUT 100 TO 150 MR/HR. HE LEFT-L THE AREA 10 INFORM lilE PSO. WHEN SHE ARRIVED, THE TRUCK DRIVER
HAD ALREADY REMOVED A PROKEN l' ORT ION OF Tile WOODEN CRA1E BUT THE
SOURCE CllANGERS WERE S11LL UN Tile TRUCK. SHE FIRST ATTEMPTED
MEASUREMElIl WI1H A PUR'l AliLE 1iISiRUMENT AND REPORTED 'IHAT IT WENT'

OFF-SCALE At t o R/IIR WilEN SilE WAS 3 (O 4 FEET FROM-THE SOURCE.
SHE 1 HEN TOOK MEASUREMEMIS Willi A TELE 1EC10R AND DETERMINED150'

R/HR Al COtllACT WITil OllE OF ~lllE SOURCE CHANGES (S/N 610). SHEJ
lilDICA~ LED lilAl illlS PAR I ICUI. AR SOURCE CliANGER WAS SHIPPED TO NDION 191389.

F OLLOWil4G IHIS DISCOVERY, AMERSHAM PERSONNEL. USING REMOTE
IIANDLING TOOLS, PORTABLE LEAD' SHIELEDING, AND A TRANSPORT PIG
CONDUCTED SOURCE RElRIEVAL. THE SOURCE HAS REMOVED 10 A HOT CELLFACILITY,

AMERSHAM PERSONNEL INDICATE IHAT IHE SOURCE IS NOT-OF
THEIR t1ANUFACTURE AND SUSPECf THA'I IT WAS OF KOREAN ORIGINt AND

,

APPEARED TO HAVE BEEN C,UT OFF A PIOTAIL CONNECTOR. IT WAS
ESTIMATED TO PE APOlli ~7 CURIES BASED Oil DOSE RATE MEASUREMENTS.
NO OTHER LOOSE SOURCES WERE FuljND IN ANY OF IME OTHER CHANGERS.
NO LOOSE SURFACE CONIAMIHATION WAS FOUND.

FOLLOHUP lilVESTIGAllON IW AMERSilAM AND NRC REGION I REVEALED THEFOLLOWINGt

file CRAIE WAS SilIPPED FROli PlJSAN, KOREA UN UR ABOUT.012989 BY-

= SHIP, HANJill MORPO, V-092E. I1 ApRIVED IN LOS ANGELES, CA UN
020989; DETWEEN 020990 AND U2.1490 Tile CRAIE WAS PROCESSED DY

jCUSTOtIS AllD REMOVED IO A WAREHOIISE (lIOVA 1RANSPORTATION COMPANY,
213-921--3995, J OHil I w uN. SIELLA). ON 021690 IHE CRAIE WAS j

1RAMSPORTED BY COVENAMI 1 RAlISPORTA TION (800-334-9686) TO THE EASTw COAST. INTERMEDIAIE DROPS WER MADE AS FOLLOWS:

1.
CORAPULIS. PA. NEW 1RANSFER FRUCKING 115 MCLAUGHLIN RD.2. HALiIMORE. MD. It OR I FASI 'lRANSFER, IllC. 1801 SOUL'H CLINTON ST.

3. PHILADELPHIA, PA, EVAlls DEL IVERY SERVICE. '755 EAST THOMPSON.

91.

UN 022290 l HE 'I RUCI: APRIVFD AT IHE PAIRIOl I R AIJSPORTA T 10t l COMPANY
'lAREllOUSE. 161 PREStull 'lPFEl. EASI DOSTOH. MA (JIM DISOMONE.
.

-

DOD EMMONS nRE CONTACIS 617 G69-5699). PFRSONNEL iHERE REMEMBER
'lHAT Tile CRATE WAS ONE OF f ilE I .AS T 10 DE UNIUADED FROM IHE TRUCK.
lHE CRATE REMAINED SiORED mi IllAl l.UCol Init llHT IL IT WASFRANSPORIED DY "'AiRIOI I I;i 18 'l' (lip l VER : 1OMY MUCCI) ON 030890.

,

g
iHREE OTilER PROPLE oi I A I P lO F flA( HAVE Al 50 HANI) LED THE CRAIE.

.. . . -
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WHEN iiIE LPnIE ARRIVED Ai Al IE RSHAM. 1i WAS SEVERLY DAMAGED (WE
IINDI-RSIAND IHA T .1 ! HAS tlf!11 Celi 10 DE DAMAGED ON ARRIVAL 1r4 L U S
(4t4 GEL.ES ) . OllLY ONE SOURCE CilAl&ER WAS IM lilE It0X. tile RES1 NERE
SCAIIERED OVER 'lHE Ft.00R DF IHE 'IRUCK. lHE DRIVER ESTIMATES IliAT
llE WAS IN THE VICINI1Y OF 'lllE liACI' OF file TRUCK FOR ABOUT 1 TO-
1. 5 M1t,lu IES: ABOUT 30 SEC 1II I LUSE PROX 1liniY 10 'IHE CHAtIGERS.

030990
CUSTOMS ENTRY NUMl4ER IS 950-o129704-1. US CtlSIUMS REPORTED IN
LETTER DATED 030990 111EIR INVEST IGAT IDH flF lHE PACKAGE. MU
CUS10lls REGS WERE VIOL AIED A9 REPOR IED 1.iY DAN DAMER ,

A FEllAL.E 115 CUS1 OMS INSPEC1UR I S REPf1R I ED 'I O llAVE 1NSPECTED THE
CRAT E WilILE AT PATRIO1 -

AMERSHAM CUSTOM BROKER IS iGI,
CRATE WAS 18"X10"X4'.

I tilFORMED filKE MANGLER DOI .66-<l498, rAX 366-37D3.

IIE INDICAfED 'IHAT 001 NOULI) . 9 f AtlDBY nND t t0N t10R NRC INVESTIGATIVE
EFFURlS.

IIT FORMED PER CilAR~lER 030990.

f
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GENERAL DESCRIPTION

All Automation Industries radiograph units are
operated in the same way since they are)all made up!

of the following basic components:
SHIEl.DED HEAD -On all units, the shielded head
is made up of one or more S. shaped, stainless steel
tubes surrounded by shielding material (lead or -
spent uranium 1 The amount of- shielding used in
the heads variei according to the capacity oT the unit.
Enough shielding is used to reduce the radioactivity
at the outer surface of the head to an absolutely

RADlOG A. PL \/ safe level for shipment, storage, and handling while
F 1 a source is in the head. Corrosion. resistant material

is used for the outer shell of all units; some are
EQUlPMEhT ai-inu.m ca*v. dui mesi are siaiaies, sieet. The

radioactive source .s kept m a safe posioon m the
"S" tube until an authorized operator wants to make
a radiograph. All heads have a built in, ke) operated
lock which presents movement of the source except
b) an authorized operator.
All heads have threaded connections for attachment'
of a source drise control cable and a source guide
tube. In the front of some heads there is a conical
depression to permit beam. type radiography;: others
can be fitted with an adapter for this purpose.
SOURCE TUBE - This is a flexible, braided metal
hose with 't permanently attached cap on one end,
and a threaded swivel fitting on'the other end which

. fits a threaded connection at the front of the shieldedAutomation Industries makes thret bau.c lines of head. The tube guides the source from the safe
- radiography units: position within the shielded head to the " exposure"

iti n at the capped end of the tube. Standard
fength of the source tube n 23 ft., but longer or- IRIDITRONS - Por. table, lightwei ^ t units desi n.ed

..
E S

to use iridium 192 m capacities up to 100 curies, shorter tubes are available.Widely used m shipyard and field wc.tk where case of
transport and - handling combined with reasonably SOURCE DRIVE CONTROL ASSEMBLY - This
high source strengths are the primt requirements. assembly provides the means for moving the source

-

r m the safe
the exposure,pasi,ti,on within the shielded head toMULTITRONS - Our most sersatHc units. These position at the end of the source tube.multiple source machines can contMn up to three It consists of a helical wrap conduit with a drive

separate sources of di!!erent types and strengths. The cable inside. The conduit has a threaded swivel
isotopes may be, of any type with coc5med capacmes fitting on one end that fits a threaded connection at

Their, high deg ee of flexibility the back of the shielded head. The inside drive cabl:up to 200,ble b) ,this wide capacm range permits has a disconnect on one end which mates with a
curies.

made possi
radiographmg varied products rang.:g trom welded matching discor.nect at the end of a cable attached to

~

,

- pipe and boilers to large castms;s. Ideal for general the radioactive source capsule. The drise cable is
.

use, m foundries and metal fabncatrg shops. These extended by means of a manually operated crank.uruts are aho portable. being mNnted on large After unlocking the shielded head, the operator moveswheels with pneumatic tires- the source from the shielded head to the exposure
PositionA dial m, in the source tube by means of the crank,' UNITRONS - These are medium weight, ortable

dicato: on the crank assembly shows whereunits >rimarily designed to handie cobalt 60 in
the source is at all times. Standard length of thestren i s to 10 curies. Used where the long life and

radia ion characteristics of cobalt (Q are desirable, s urce dove control assembly is 25 ft. longer ones
are available.-but the high capacity and sersatilit7 of a hiultitron

unit is not needed. These units wiu also accept high MOUNT - Being hand portable, the lighter units
strength iridium sources. (Iriditrons) do not really require a mount, but if one

is desired,' the standard mounting offered for these
Within each of these lines there are several different units is a two-wheeled, magnesium hand truck.
models to satisfy different requirements as to capacity Some larger units are trunnion mounted between two !7and degree of portability. In addition, special mounts large wheels with pneumatic tires. They can be ( ,'
or other allowable variations from the standard units manually propened. One model is trunnion mounted

- can be supplied. Stany of the sou::e drive controls on a manually propelled fork lift truck. Other
and other parts are interchangeable among the mounts can be provided on request. All units can be
standard machines. Operated while mounted.

un _ . - + . ; ,.
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I RADIOACTIVE """"= "2
B) f ar the most popular ietope for m. dustrial radio-

.

-
;:SOU CES giaph) today. 'I he threc bauc f actors that account

'

lot its wide >pread use are;
., (1) its relatnel} *solt" radiation results in higher

(2) n.qu.ht) yadmg!aphnAutomation Industries su lies two t >es of radio.
is asailable in high speci6c activit,ies resultmg
, , ,

actise sources: Iridium 2 and Co alt Ce The
radioa:tise materialis in the form of wafers or pellets, 3" 58""U I.ocal spots. la exposure times and re-
and is centained in a hermetically sealed (welded or duced radiographic crets;

, ,

brated) stainless steel capsule. (See illustration below.) (3) the light , weight shielang te uued makes it idea,.-
Perrr.anently attached to the capsule is a cable with a i r appbcanons wheie porta ility is a must, such .
discor.nect at the end. These are aho made of stain- 85 'I"P)ards and held mspection applications.
less steel. The size and con 6guration of the capsule
and the length of the cable will difier depending upon
the strength and type of radioactise material and the Cobalt 60
type of radiography unit with which the capsule Where thicker materials need to be radiographed-
assembly will be ised. up to 12" of steel or epivalent, cobalt 60 is the

recommendad source. lu long half life makes it
Availability

. ideal where there is onh occasional need for making
Sources are available from Automation Industries own radiographs. A variety 'cd source sizes and strengths
source-loading facility in Phoenixville, Pa. If you need are available to meet almost any inspection re-
a sour:e in a hurry, you can order it by telephone and quirement. Because of its high energy and low
it will be on its way to you within 24 hrs. You can order amount of scatter, cobah 60 is u.ed extensisely for
sources of just about any strength you want. If necessary in. service checks on the wall thicknesses of piping
you can order sources after busmess hours by ustng our in refineries ancf chemical plants.
answering / recording service.
Each souice is accompanied by a certi6 cation of
source strength. A certi6 cation of leak test also
comes with the source to show that the source capsule SOME PROPERTIES OF
assembly has ,been checked and does, not exceed RADIOGRAPHY ISOTOPESallowable hmits of removable contammation. For
the convenience of the radiographer, a deca) curve
is aho supplied.

Iridium 192 Cobalt 60
'

Selection
. Average energy (MEV) .375 1.27The selection of proper sources for gamma radio-

graphy depends on the careful analysis and balance Mr/hr output /eurie @ 1 ft. 5.e50 14.400
of seseral- factors. These include: (1) densin and
thickness of material to be radiographed, (2) number Hall life 75 days 5.2 yrs.
of exposures to be made per day, (3) degree of rta-
bihty required (4) protectne measures availa le. g ,ng , in ,,t,,, , ,4 , 8, 3,4. ,1,,

The basic features of the two most commonipused Focat spots: (approx. size)
,,,_

gamma sources are given in the table at the right. 1 mm . . . .
20- 30 curien 2 4 curies
6- 8 curies 1 3 curies

Automation Industries personnel will be glad to help 1/1tf . -

g120 curies g25 curiesyou sele,ct the correct source and strength for your j/ { 7
apph:ation.

C - _ w-m. -- -

B q - _ _ _ _ _ _. __ __

N Gmr====.- .--.w %um %

[~JNE@UF?.'.?F'NN1"Z'_"Tr.'?y23T'"W1.Trf:'stT aytysy*yt=r'Mr".2K'ny~ "
,

w ~ m - - .mWn;xy; cme.=- w m. n n.. :*: . __ --: - w

e~~**~M--=...:".'. L., . _ _ _ . , . _ _ _ _ . _ _ . _ _. . . _ _ . . . _ _ . . - _ _

,,.L ws
_ _

._ , _ _ , _ _.

I

A few typical source capsule assemblies are IUS. rated Others in generat use are similar in ap;earance and construction.
h "N" style capsule for Iriditrons. Hold iridiur sources only.
B "B" style capsule used with Series 50B Mu''.rons and Unitron to hold cobalt or iridium so Oes.
C. "C" style capsule for Series 60C Multitrons Capsule illustrated is designed to hold only i-dium sources.

3
_ _
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ADVANTAGES METHODS OF EXPOSURE
Versatility -- Automation -Industries' radiogvaph)
units can be med for all thee methc(h of exposure
-beam, panoiamic, or imerr.al. The larger units will Qaccommodate extremely Suong sources for thick |M,gg|

: materiah and rapid producton work, and the smallei,
portable units hold smaller sources foi held impec.
tion. Our Multioon units are asailable in modeh

:which can hold up to thict separate sources at the Internal radiogra
oramic exposure.phy is a variation of pan.- same tiihe. The scurces car, base dillerent stiengths, It is exceptionally valu.

if necessary. This airange::ent permits great flexi, able as a fast, practical, economical way
bilit) since a saiiety of materiah of diflering demities to inspect the entire circumference of
or thickness can be tested with the same unit. None mant stems. The illustration shows this
of our units require any external power so they can technique applied to a circular casting. The
be med in the most remote 6 eld locations. Since the finible somce tube' is positioned inside
radiating source is containes.! in a ser) small capsule. the sessel, and the entire girth is radio-
it can be positioned in difficuh toseach aicas such as graphed with a single exposure. This
inside pipmg and small cas:ings, and in space limited method is applicable to tanks and

sure sessels of all shapes and sires, pres.- ancraf t structures. and
Portability - One man can easily handle any to pipe, castings and a wide variety of

ther sauctures.Automation Industries radimaph) unit, except the
largest modeh specifvally deugned for permanent
imtallation. Because of their light weight (the Iri.
ditron Model 520 weighs on!) 40 lbs.) and completely
mechanical operation, the) may be taken an)where.
They are ideal for shipyard, held and shop work.
Wheel mounting is available on all models. Mo:0 50 Multitron being used to make internat

'* # 9 '' Ph ' * PIP' **'""8'. Safety- Automation Indusuies' equipment provides
. maximum safet). with maximum utility. The her.
metically sealed source capsule assemblies are always

- under complete mecharucal control of the operator, 6WQQg'*g* WMf,MMfmy- . _ . . -The source position indicaur on the conuol drive C d5 .MP> -

[N6p:, (t[d I 9 }. i hshows the exact position of the source at all times.
A speciall> ~ designed lock p esents operation or ex. - Q , , ~,y ,,S yposure of the source by unauthoiired persons. This c ewHm4 ,E s
lock cannot be operated until the source is com. : $ b * i g @' ' %

$ /
*
.

pletely within the shielded head in a sale position. Y Y@ ,

'

On multiple. source machinei, each source has its own " *"
lock. The source heads hast been carefull) designed i
to meet all federal and sta:e regulations pertaining J'

'

to equipment design and radiation shielding. |-
~

,

Reliability - The simplicits of design of all Automa. . A 'h I.

tion Industries' radiographj units, the high strength,
,

.
j- ,y,-@ M .

corronon resistant constructun of components, num- yip
mum of moving parts, and the absence of electronic * _~ us. <*, s .,

circuitry assure low maintenance. l'ew spare parts rS' fL*
are necessars and repairs, when needed can be easil) -p J

''W' ' d, T'.Q(,ff.
.-

made in the' field. 3._

4
,

a m..

APPLICATIONS '

*QW.@N%
~

s.

YAGamma radiography lends itself equall)llow, simple a ,;QM.gg4.,gd -g, ',"
well to the

inspection of large or smal:. solid or ho
" #or complex items-un either a production or occasional .

basis.- Some examples which mdicate the wide range
of successful applications are:
Transcontinental pipe lines Castings and forgings
Shipboard plate and piping Pressure vessels }. 7,/

. Valves and other fittings Structural weldments /s ,f j '

Locomotive parts and rails Aircraf t Parts q
,

Wrought metal products :

##I\'! ILarge machinery parts and assemblies '/
In addition to inspection for flaws in items such as '

. _ _ (~

those listed above, gamma radiography is also well
suited for relatise measurements of material thick.
ness for example, checking for erosion in pipe

4
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O p a n oro m ic goo,

One of the most usef ul leantes of gamma radiog,aphy Thn method mes a uni directional tream of
is its ability to prmide radiation in all due(tions r adia t ion obtained by expming the sounc
simultaneously, in addman to beam. type radiation. through an opening in its shield or head The
Panoramic va(hation perc.its a number of indnidual beam tec hnique is ideal for impecting indnidual
items-of difleient thickneses, sizes and matenals il welds, (astings, compleic assemblies and other
desired-to be radiogiaieed at the same time. The items
usual method is simply to scribe concentric circles on liccause all.atound shielding is not required for
the floor with the poim of exposure at the center. uni <hiet tional radiation. beam exposures can be
The items au then plamt at s aryirm distances f rom made right on the job. without mming the item
the cemer, d pending on the intens,t3 of radiation to be radiographed Sm(c the operator is pro
required foi cach T1.c er.J of the flexible source tube te(ted by the hmit in shielding of the mmcc
is positioned at the tent (: of the circle, and the source " head", the only other protection reqJited is
is exposed b) remote control This method of ex- adequate space oi sluelding behind the object to
posure ollers considerabh sas mgs in time and mone3 be radiographed

Model 60 Multitron being und to make mul- Setting up Model 60 Multitron for beam inspe: tion of
tiple panoramic radiograp s of castings. meld area in large diameter pipe.
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Capacities to 100 curies of Iridium 192
F ~

Ideal where portability is a must-shippa'ds, field use,
fabrication shops

.L . _ .

,, __

) -

.

BEAMER$ - Two beers cre available for use
enth the Model 520 T**-se beamers, along with the M0 del
standard source tube b.0p!ied with the Modet 520,
will make any type of es:osure possible.

' Scurce tridium 192 -(4*9

_Q? f
-

Y \ r.
100 Curies). Capacity

w.-...,,-..-;
.

i : F~7''~ ~ .. "-7 'f.
Capsule Style N

The Cone beamer pro < :es a 70' cone of rad,ation
which can be projecte: c any direction if the beamer
is connected to a soe:e tube, or mounted on the
optional tripod. If the teamer is connected directly Depleted Uranium - less than 50 m 'hrto the outlet of the sNe ced he3d, the radiation will Shielding
be projected at right a tes to the outlet. The shield- @ 6" from surface
ing factor for this bea .e> is 100 for tridiumi.e.

Part No. 200 520-004

'

Interna!- with standard source tube..

s 4 ?- Panoramic- with standard source tute or with d' stub-
*

k *
Method of ExpDsure type source tube connecte directly to outlet-

, . . of shielded head,

$. Beam - with optional beamer accessres See descrip-c _. ,,

'A tson at left.

The 360' beamer p e,:es a full circle of radiation
with a beam spread c' 4: proximately 20'. Like the
cone beamer, it can te used with a source tube. or
mounted on a tripoc :e connected directly to the Dimensions 10" long x 5%" wide x 7" high
outlet of the shieldec read. This beamer is ideal for
internal esposures in r :e or cylindrical vessels where

.circumferential radiore:hs of welds must be made.
Part No. 300-520-360

- Weight of Head 40 lbs. tapprox.)

1 Jgy w~ x e ,e, she,, ,,.. _ .ss s,..,

6i
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| UNITRON c "h-

- __ .

k .| ?$ 5 '

a-

l

l

'
Model AB

internal - with source tube
. sMethod of Dposure Panoramic - with standard so.*ce tube

Beam - with optional beame! accessory
Wheel mo.tnted

un/t with all the Source Cobalt 60 or Iridium 192
features o' Iridl-
trons except extra capacity h g*r?c'|u'm*,*g*2*" * *'***' # *
shielding to handle

cobalt 60. Capsule Shie B

ShieldinE t.ead-less than
200 mr/hr al surface

Trunnion mounted on large whet:s
Mount with fully pneumatic tires and

handle provided for convenience

Weight of Head 600 lbs.

~

Outer Shell Stalniess Steet
..

. , . -
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CFour different series,
twelve different models. SERIES Q{ ~ Capacities up to 200 curies of cobalt 60

Ideal for foundries and boiler shops
| Multiple source capacity picvides

Internaf, Panoramicunequalled versatility Method of Exposure Beam (with beamer accesso y-
S.P.I. controls of Series SOB 5 60C Mu!titions se* 9.14)

are interchangeable .with all iridition &
Unitron machines.

. Series 150H & 160J use special scles-type Number of Sources 1 cv 2source disconnect for extra safety.
_.

Source Any sealed source

|
Capacity See table

|

Capacities - Co 60 Capsule Style B

-

Model No. of Total ** **
No. Tubes Capacity ShieldinE 200 mr/hr @ surface

51, 61 1 40

1 1 2 Trunnion n'cunted on iarge wheels
152'162 2 150 M ount with fully pneJmatic tires. Hand |e'

provided for convenience.

-

Weight of Head 820 lbs. -
yAll models will handle marimum p'a:tical

limit of other gamma sources such as ircum
192. Outer Shell stainless Steet

8
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ .___ _ _ _ _
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*
80c 150s 1602

Internal, Pancsmic
Beam - teernal- Panoramic Beam (with beamer accessory- Beam - Internat - Panoramicsee p.14)

-

1 or 2 1 or 2 1 or 2

Any seale: source Any sealed so. ce Any healed source
.

See table See table See table

C H J

Lead-less than Lead-less tha- Lead-less than
200 mr/hr @ surface 200 mr/hr (g s. dace 200 mr/hr @ surface

___

Fittings fo* trunnion mounting are Trunnion mou*:ed on large wheels Mounted on trunnionssuppbed. Customer can mount on with fully pneematic tires. for mounting tofork lift tru:k Handle provicM for ' customer specifications.
convenience.

I

\# 1.095 Lbs. 2,000 Lbs. 3.000 lbs.
~

.

. Staintese S:tel Stainless Stee' Stainless Steel

9
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Model 500 su Source Changer Max. cap.: 300 curies Irm Meets D.O.T. Type B packaging requirements.

On initial purchase of radiograph) d in the unit i5 cayed source inside, is then sealed and sent back tounits, the type
and strength of the source to be use Autc.mation Industries, Instruments Division which
usually specified b) the customer. In these cases, the handles all detaih of disposal
radiograph) unit itsell, being well shielded, is per- If de> ired, empty source changer / shipping uris may
lectly smtable for use as a shippmg contamer, and be purchased and kept at the customer's locatice. Hav-

,

the unit is delisered with the source alread) inside. ing extra source changers on hand can be a peat con-
When oni) a source is ordered, a unit like the one senience, because they will always be avaitole not
pictured is used as the shipping container. It is on1 as shipping containers, but also as a p' ace for
supplied complete with the proper connectors and stor' age of extra sources. For example, a lows.rength
source tube for transfer of the customer's decayed iridium source can be kept in the changer and trans-
source from his radiography unit into the changer. ferred into a radiegraph) unit only at thcw times
and transfer of the new source frora the changer mto when the job requires this type of source. W:en the
the radiography unit, This takes only a matter of job is 6nished, the extra source can be put back in

'

minutes. Fhere is no expensise down time or inter- the changer and the normally used source can be put
ruption in testing schedule. back in the radiographs unit for normal wo-k.
The entire source changer shipping unit, with the de-

'

.p

f $ $ $ 3 Yh $;;
'

g _. g p ^7 " nggy
LEAK TEST KIT ''%,''' ' MM

I'

.z- g 'The kit pictured meen all Federal and State u y

regulations concerning contamination testing of W.

radiograph equipment. It includes a test tube 7/ ' T. pg ? ji[ [,and test so ution, a samphng swab, mformation a.w. c; g ?-q#p*'W "5 'qlabels, leak test certi6-
card, radiation we.rninbak test samples can be

3,
b' Of "cate, and instructions. W

easily and quickly obtained, but a quali6ed radio- w, .

.

grapher should do the sampling. After checking , 7|s,. s; j-- -

the sample with a survey meter to make sure that g ,..

, ,

there is no gross contarmnation, the sample may , ,
, , , , ,

be sent to Automation Industries, Instruments "1
.

Division, for certi6 cation. The contamer in * %' '
,

which the kit is supplied is also used as the ship- ,

ping container for the sample. Instruments Divi-
" -

sion personnel will check the sample and issue a gb M.. .:.y/,

certihcation of leak test to the sender. This serv-
ice is included in the purchase price of the kit. . . .'N .

~

' '

4htsa,:nnn'e3 r .. .,

.

10
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SPECIAL EQUIPMENT,

ACCESSORIES,

AND SERVICES-

D
SPECIAL DESIGNS AND APPLICATIONS

-In addition to the standard line of equipment and acceseries described on the preceding pages. Automation
Industries can provide specially designed equipment on r: quest. Items such as extra-length source drives, rigid

, source -tubes, and special mounts for radiography units and accessories are asailable on specil' order. Our
v. ; engineering personnel have had extensive experience in tb design of specialized equipment, and th: will be glad

to discuss you; application problem with you. Perhaps a minor equipment modification, special 6:cessory item,
. cw even a variation in test technique is all that would b: needed to satisfy your testing requirem:nt.- Feel free
' to consult us about the design of special equipment, or the feasibility of adapting our standard equi; ment to your
specialized needs.

: SOURCE REPLACEMENT SERVICE
Replacement sn.rces are shipped in special containcts wh::h permit replacement of your decayed so: ce in a mat-
ter of minutes. There need be no expensive down time or i-terruptions in testing schedule. Decayed sources are
returned to ou: Phoenixville, Pa.. Facility where all details are taken care of. Sources can be ordred one at a

. time, or on an annual contract which provides for automa:ic programmed replacement of decayed nurces.

FIELD SERVICES
Automation Iciustries has qualified field service persort:1 who are available on request to priorm special
services at yoc: location. These services include the reph:ement of decayed sources and the leak usting of your

, radiography eg.ipment. Certification of leak testing is always supplied. Of course, these same pe:ple are also
qualified to handle any servicing or repair problem tha; may arise in connection with the use of o.: equipment.

ACCESSORIES
A complete lin: of accessory items are available for use with our exposure units. These include 0:amers, beam-
collimators, so:rce tube extension sections, bolt. action scarce drives, and mounting tripods.

,
!

11

.

. .



~ ,; ! : ' -

. .+. -

, , , .. .
. ,, . , ,, g, , , . 9 .

. , , -y - un n -: .,.

.

de w _- m a a, r,mfilL:::rg||a- , _e; 7
h!!K1et- |'

_,

(Tlh f.I
Mid

{ AUTOMATION INDUSTRIES, INC.
L__ "~ SPERRY D! VISION

H6EN XV LLE, PA.19460-

. __

i

,_ 4- . , . . -
.

i

i

j' 9

-
'

x
, . . . v.'' , '

'

i; jg ;;
- o-

.,

s

'

_ . e >n

w :,
.. .

|
''

. _ n.... _ , , . - . nis.--



- -
s

;
~ Ct-0/9<p ',

f
'

,

Page No. 1 N02/21/90
RADIOGRAPHY DEVICES AND ''(,"i.,

SOURCES SUPPLIED BY
LICENSED COMPANIES

ISOTOPE ACT AMERSHAM SPEC IN RTG

** DEVICE MODEL NUMBER'= 10SA
-CO-60 10CI S-16

+

'**' DEVICE MODEL NUMBER = 20VL

IR-192 120CI' RG-13,RGSA-13,A1A,A2A, G-1,G-3,G-1F,G-3F 2
848

** DEVICE MODEL NUMBER = 20VS
IR-192 120CI RG-13,RGSA-13,A1A,A2A, G-1,G-3,G-1F,G-3F 2

848,

** DEVICE MODEL NUMBER = 35
IR-192 35CI A-1-A,A-2-A,848,899 G-1,G-3,G-1F,G-3F 2,8 3

** DF.VICE MODEL NUMBER = 35S
IR-192 35CI. A-1*A,A-2-A,848.899 G-1,G-3,G-1F,G-3F 2,8

'** DEVICE MODEL NUMBER = 35SA
IR-192 35CI A-2-A,848.899 G-3,G-3F 8

** DEVICE'MODEL NUMBER = 402
IR-192 240CI A424-1,A424-9
CO-60- 18CI 1,7

|
1~, 7

** DEVICE MODEL NUMBER =-404, 404A
4

.

IR-192 100CI A424-1 1-CO-60 10CI

** DEVICE MODEL NUMBER = 40V'
IR-192 240CI RG-13,RGSA-13,A1A,A2A, G-1,G-3,G-1F,G-3F 2

848

** DEVICE MODEL NUMBER = 40VS
IR-192 240CI RG-13,RGSA-13,A1A,A2A, G-1,G-3,G-1F,G-3F 2

848

**-DEVICE MODEL NUMBER = 412, 412A
IR-192 SOCI A424-1 T1,T2,T3,T1F,T2F 1

**-DEVICE'MODEL NUMBER = 446
CO-60 75CI T4,T4F

DEVICE MODEL NUMBER = 489**

IR-192 10CI A424-1 EC 2d [2 gg gg1,T2,T3,T1F,T2P 1

DEVICE MODEL NUMBER = 490**

IR-192 100CI A424-1 iit0lbha_,;3j,,gg3}J',T2,T3,T1F,T2F 1

1

_ _ _ _ _ _ _ . _ _ _ m _ _ _ _ __ _ . . _ _ . ._. _ . _ _
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Page No. 2s

02/21/90
RADIOGRAPHY DEVICES AND

SOURCES SUPPLIED BY
LICENSED COMPANIES

ISOTOPE ACT AMERSHAM spec IN RTG

* DEVICE MODEL NUMBER = 490X*

.. ' CO-60 180MC A424-1v

* DEVICE MODEL NUMBER = 491*
IR-192 100CI A424-1 T4,T4F 1CO-60 20CI T4,T9

* DEVICE MODEL NUMBER = 496*

IR-192 100CI A424-1 T1,T2,T3 1CO-60 3CI T4,T9
* * DEVICE MODEL NUMBER = 498, 498A
IR-192 SOCI A424-1 T1,T2,T3,T1F,T2F 1

* DEVICE MODEL NUMBER = 500*

CO-60 200C A424-8 T4 , T4 F
* * DEVICE MODEL NUMBER = 501
CO-60 10CI T4,T9

* * DEVICE MODEL NUMBER = 520
CO-60- 1000C A424-7,A453-2,-5,-6

* DEVICE MODEL NUMBER = 524*
IR-192 100CI A424-1 1

* DEVICE MODEL NUMBER = 525*

IR-192 100CI A424-1

* DEVICE MODEL NUMBER = 532*

IR-192 10CI A424-1

DEVICE MODEL NUMBER = 533**

IR-192 100CI A424-1 T1,T1F 1

* DEVICE MODEL NUMBER = SSA*

CO-60 SCI S-16

* DEVICE MODEL NUMBER = 616*

IR-192 240CI A58101-8 Til

* DEVICE MODEL NUMBER = 644*
,

IR-192 100CI A58101-8 Til

* DEVICE MODEL NUMBER = 660*

IR-192 120CI A424-9 T5,T5F,T7 7 702TM-170 200CI A424-21
YB-169 200CI 918
CO-60 0.1CI A424-19
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Page No. '3
02/21/90

RADIOGRAPHY DEVICES AND
SOURCES SUPPLIED BY

LICENSED COMPANIES

ISOTOPE ACT AMERSHAM SPEC IN RTG

DEVICE MODEL NUMBER = 676**

CO-60 300CI A424-13
-

'

** DEVICE MODEL NUMBER = 680 +

CO-60 100CI 'A424-14

** DEVICE MODEL NUMBER = 683
IR-192 100CI 68309 T6

** DEVICE MODEL NUMBER = 684
CO-60 10CI A424-15
IR-192 200CI A424-20

** DEVICE MODEL NUMBER = 699
IR-192 200CI A424-1

DEVICE MODEL NUMBER = 713**

IR-192 120CI
7

DEVICE MODEL NUMBER = 741**

CO-60 30CI A424-18

DEVICE MODEL NUMBER = 773**

CS-137 165MC 77502
,

DEVICE MODEL NUMBER = 796**

IR-192 10CI A-424-9
** DEVICE MODEL NUMBER = G581

CO-60 100CI- A424-14
** DEVICE MODEL NUMBER =-865
IR-192 240CI 86520

DEVICE MODEL NUMBER = 920**

IR-192 240CI 90003
** DEVICE MODEL NUMBER = AI 520
IR-192 120CI 866,899,B-5-A B-16,B-16F 5,6

** DEVICE MODEL NUMBER = CENTURY
IR-192 120CI A-1-A,A-2-A.848,899 G-1,G-3,G-1F,G-3F 2

**
DEVICE MODEL NUMBER = CENTURY UNIVERSALIR-192 120CI A-1-A.A-2-A,848,899 G-1,G-3,G-1F,G-3F 2,8

.

DEVICE MODEL NUMBER = CENTURY S**

IR-192 120CI A-1-A,A-2-A.848,899 G-1,G-3,G-1F,G-3F 2,8

. -
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Page'No. 4
02/21/90

RADIOGRAPHY DEVICES AND
SOURCES SUPPLIED BY

LICENSED COMPANIES
!

ISOTOPE ACT AMERSHAM SPEC IN RTG

**
DEVICE MODEL' NUMBER = CENTURY SA

IR-192 85CI A-2-A, 848, 89912 G-3,G-3F 8 +

DEVICE MODEL NUMBER = CENTURY SA UNIVERSAL
**

IR-192 120CI A-2-A,848, 89912 G-3,G-3F 8
**

DEVICE MODEL NUMBER = GAMMATRON 10CO-60 10CI A-3-A G-9,G-9F

DEVICE MODEL NUMBER = GAMMATRON 100
**

CO-60 100CI A-5-A G-13, G-13F

-DEVICE MODEL NUMBER = GAMMATRON 100A
**

CO-60 100CI A-8-A G-21, G-21F
**

DEVICE MODEL NUMBER = GAMMATRON'10ACO-60 10CI A-6-A G-15, G-15F

DEVICE MODEL NUMBER = GAMMATRON 20
'**

CO-60 20CI .A-4-A G-11,G-11F

DEVICE MODEL N17dBER = GAMMATRON 200
**

CO-60 200CI A-5-A

**
DEVICE MODEL NUMBER = GAMMATRON 200ACO-60 200CI A-8-A

DEVICE MODEL NUMBER = GAMMATRON 20A
**

CO-60 20CI A-7-A G-17, G-17A

DEVICE 'MODEL NUMBER = GAMMATRON 5
**

CO-60' SCI 1A-3-A G-9,G-9F

DEVICE MODEL NUMBER = GAMMATRON 50
**

CO-60 SOCI A-4-A G-11,G-11F

DEVICE MODEL NUMBER = GAMMATRON SOA
**

CO-60 SOCI A-8-A G-19,G-19F

DEVICE MODEL NUMBER = GAMMATRON SA
**

CO-60 SCI A-6-A G-15, G-15F i

1 ,

** DEVICE MODEL NUMBER = IR100
IR-192 120CI 87703,899 32,33

**
DEVICE MODEL NUMBER = IRIDITRON 100AIR-192 100CI B-2, B-2P i

|

l

|

. . _ _ _ ___ __. . __ __
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Page No. 5
02/21/90

RADIOGRAPHY DEVICES AND
SOURCES SUPPLIED BY

LICENSED COMPANIES

ISOTOPE AC't AMERSRAM SPEC IN RTG >

** DEVICE MODEL NUMBER = IRIDITRON 103AIR-192 100CI B-2, B-2F

** DEVICE MODEL NUMBER = IRIDITRON 10AIR-192 100CI B-2, B-2F

** DEVICE MODEL NUMBER = IRIDITRON 20AIR-192 60CI B-2, B-2F

** DEVICE MODEL NUMBER = IRIDITRON 30BAIR-192 30CI B-2, B-2F
'

** DEVICE MODEL NUMBER = IRIDITRON 40ADIR-192 30CI B-8,B-8F
- * *

DEVICE MODEL NUMBER = IRIDITRON 40BAIR-192 30CI -B-2,B-2F-

**' DEVICE MODEL NUMBER = IRIDITRON 40EIR-192 100CI B-10, B-10F
**

DEVICE MODEL NUMBER = MAGNAFLUX IC-100IR-192 -100CI 899,879
9

DEVICE MODEL NUMBER = MULITIRON SOB SERIES
**

IR-192 300CI B-4

DEVICE MODEL NUMBER = MULTITRON 150 SERIES
**

IR-192 100CI B-12CO-60 100CI B-12
**

DEVICE MODEL NUMBER = MULTITRON 160 SERIESIR-192 100CI B-14CO-60 100CI B-14

DEVICE MODEL NUMBER-= MULTITRON 50B SERIES
-**

CO-60 40CI B-4
**

DEVICE.MODEL NUMBER = MULTITRON 60C SERIESIR-192 100CI B-6| CO-60 40CI,

B-6

DEVICE MODEL NUMBER = PIPELINER 201
**

IR-192 200CI PL-2 G-38

DEVICE MODEL NUMBER = PIPELINER PTL 100
**

IR-192 100CI GP G-23

I
t

_
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Page No. 6
02/21/90

RADIOGRAPHY DEV!CE!i AND
SOURCES SUPPLIED BYp

LICENSED COMP &NIES

ISOTOPE ACT AMERSHAM SPEC IN RTGf

* * DEVICE MODEL NUMBER = PIPELINER PTL 125UIR-192 125CI GP G-23

** DEVICE MODEL NUMBER = PIPELINER PTL 230UIR-192 230CI GP G-23
i** DEVICE MODEL NUMBER = PIPLINER 1IR-192 100CI GP, 87S51 G-23

** DEVICE MODEL NUMBER = PIPLINER CRC-100IR-192 100CI G-23

** DEVICE MODEL NUMBER = SPEC 2TIR-192 240CI 848,899 G-1,G-3,G-1F,G-3F 2,8
** DEVICE MODEL NUMBER = SPEC MODEL ICO-60 110CI SP G-37,G37F

** DEVICE MODEL NUMBER = SPEC-CHECK IIR-192 100CI GP G-23

** DEVICE MODEL NUMBER = SPEC-CHECK IIIR-192 150CI G-36

** DEVICE MODEL NUMBER = UNITRON 102AIR-192 100CI B-2, B-2FCO-60 100CI B-2, B-2F

** DEVICE MODEL NUMBER = UNITRON 110ABIR-192 120CI B-4 '

CO-60 18CI B-4
-

** DEVICE MODEL NUMBER = UTILITY TWIN'100IR-192 240CI G-5CO-60 110CI G-21, G-22

**-DEVICE MODEL NUMBER = UTILITY TWIN 100AIR-192 240CI G-7CO-60 110CI G-21, G-22

** DEVICE MODEL Nt"' ' R = UTILITY TWIN 20IR-192 240CI
.

G-5, G-7CO-60 20CI G-5,G-7

** DEVICE MODEL (BER = UTILITY TWIN 200ACO-60 110CI G-21, G-22

DEVICE MODEL NUMBER = UTILITY TWIN 20A
**

IR-192 240CI G-7, G-8

1
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' ISOTOPE ACT- AMERSHAM SPEC IN RTG
-

CO-60 20CI' G-20

* ' DEVICE MODEL NUMBER = UTILITY TWIN 50
*,4

IR-192 :240CI G-5,G-7- CO-60 50CI' G-5,G-7 ,

+

1

* DEVICE MODEL NUMBER = UTILITY TWIN SOA
,

* -;.*,
IR-192 240CI !G-7.

[CO-60 50CI G-7 i
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Page No. 1
02/21/90 , .

in";l Ja/4
RADIOGRAPHY DEVICES

WITH
SOURCE CRANGERS

ISOTOPE ACTIVITY SOURCE CHANGER

** DEVICE MODEL 10SA
CO-60 10CI C-8

** DEVICE MODEL 20V
IR-192 120CI IR-50,C-1,C-4,C-10,U-110,50080 -

** DEVICE MODEL 20VS
IR-192 120CI IR-50,C-1,C-4,C-10,U-110,500SU

i** DEVICE MODEL 35
IR-192 35CI IR-50,C-1,C-4,C-10,U-110,500SU,

** DEVICE MODEL 35S
IR-192 35CI IR-50,C-1,C-4,C-10,U-110,500SU

-

** DEVICE MODEL 35SA
IR-192 35CI IR-50,C-1,C-4,C-10,U-110,500SU '

** DEVICE MODEL 402
IR-192 240CI IR-50(120CI),650,500SUCo-60 18CI C-8,771

DEVICE MODEL 404, 404A**

IR-192 100CI IR-50,650,500SU
CO-60 10CI C-8,770,771

** DEVICE MODEL 40V
IR-192 240CI U-110,C-10,500SU,IR-50(120CI)

** DEVICE MODEL 40VS
IR-192 240CI U-110,C-10,500SU, IR-50(120CI)

DEVICE MODEL 412, 412A**

IR-192 SOCI C-1, IR-50, 650, 500SU
** DEVICE MODEL 446
CO-60 75CI C-8, 770, 771

** DEVICE MODEL 489
IR-192 10CI C-1,IR-50,650,U-110,50

** DEVICE MODEL 490
IR-192 100CI C-1,IR-50,650,0-110,50

** DEVICE MODEL 490X
CO-60 180MC RETURN FOR LOADING

** DEVICE MODEL 491
IR-192 100CI IR-50,C-1,650,500SU

L
|
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Page No. 2
02/21/90

-

RADIOGRAPHY DEVICES
WITH'; -

SOURCE CRANGERS'
.

ISOTOPE ACTIVITY SOURCE CHANGER
i

> CO-60 20CI C-8,770,771

** DEVICE MODEL 4961

IR-192 100CI C-1, ,R-50 '50,500SU
CC-60 3CI RETUV4 FO!- AADING

'

** DEVICE MODEL 498, 4b %
IR-192 SOCI C-1, Ih a s,650,U-110,50

** DEVICE MODEL 500
CO-60 200C 770,771

** DEVICE MODEL 501
CO-60 10CI C-8

** DEVICE MODEL 520
CO-60 1000C RETURN TO LOAD. 770,771(500CI)

** DEVICE MODEL 524
IR-192 100CX IR-50,650,500SU

** DEVICE MODEL 525
IR-192 100CI 416

** DEVICE MODEL 532
IR-192- 10CI 650,500SU

** DEVICE MODEL 533
IR-192 100CI C-1,IR-50,C-4,500SU,650

** DEVICE MODEL SSA
CO-60 SCI C-8

** DEVICE MODEL 616
IR-192 240C1 RETURN FOR LOADING

** DEVICE MODEL 644
IR-192 100CI RETURN FOR LOADING

'

** DEVICE MODEL 660
IR-192 120CI C-1, IR-50,C-1,650,500SUTM-170 200CI 650,500SU
YB-169 200CI 650,500SU
CO-60 0.1CI 650 .'

** DEVICE MODEL 676
CO-60 300CI 770,771

L
L

I
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Page No. 3<

02/21/90
RADIOGRAPHY DEVICES

WITH
SOURCE CHANGERS

,

C
ISOTOPE ACTIVITY SOURCE CHANGER

i

** DEVICE MODEL 680
CO-60 100CI 770,771

** DEVICE MODEL 683
>IR-192 100CI RETURN FOR LOADING
,

** DEVICE MODEL 684
Co-60 10CI 770,771
IR-192 200CI 500SU,650'

t

** DEVICE MODEL 699
IR-192 200CI 650,500SU

** DEVICE MODEL 713
IR-192 120CI IR-50

,

** DEVICE MODEL 741
Co-60 30CI 771

1

** DEVICE MODEL 773
CS-137 165MC RETURN FOR LOADING

** DEVICE MODEL-796
IR-192 10CI 650,500SU '

** DEVICE MODEL 858
Co-60 100CI 771

** DEVICE MODEL 865
IR-192 240CI RETURN FOR LOADING

** DEVICE MODEL 920 i

IR-192 240CI 850

** DEVICE MODEL AI 520
IR-192 120CI C-1,IR-50,500SU,650,U110,C10

DEVICE MODEL CENTURY**

IR-192 120CI IR-50,C-1,C-4,C-10,U-110,500SU
DEVICE MODEL CENTURY UNIVERSAL

**

IR-192 120CI IR-50,C-1,C-4,C-10,U-110,500SU
DEVICE MODEL CENTURY S**

IR-192 120CI IR-50,C-1,C-4,C-10,U-110,500SU

DEVICE MODEL CENTURY SA**

IR-192 85CI IR-50,C-1,C-10,500SU,U-110

9

'^
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:Page No. 4
02/21/90

RADIOGRAPHY DEVICES
WITH

:SOURCE CHANGERS

ISOTOPE ACTIVITY SOURCE CRANGER
!

** DEVICE MODEL CENTURY SA UNIVERSALIR-192 120CI IR-50,C-1,C-4,C-10,U-110,500SU

** DEVICE MODEL GAMMATRON 10
CO-60 10CI C-8 ,

>

** DEVICE MODEL GAMMATRON 100
CO-60 100CI C-8

3

** DEVICE MODEL GAMMATRON 100A
CO-60 100CI C-8,

** DEVICE MODEL GAMMATRON 10A,

CO-60 10CI C-8

** DEVICE MODEL GAMMATRON 20
CO-60 20CI C-8

** DEVICE MODEL GhMMATRON 200
CO-60 200CI C-8

** DEVICE MODEL GAMMATRON 200A
CO-60 200CI C-8

** DEVICE MODEL GAMMATRON 20A
CO-60 20CI C-8

** DEVICE MODEL GAMMATRON 5
CO-60 SCI C-8

** DEVICE MODEL GAMMATRON 50
CO-60 SOCI C-8

** DEVICE MODEL GAMMATRON SOA
CO-60 SOCI C-8

** DEVICE MODEL GAMMATRON SA
CO-60 SCI C-8

** DEVICE MODEL IR100
IR-192 120CI 650,IR-50,500SU,C-10,U-110

** DEVICE MODEL IRIDITRON 200AIR-192 100CI C-1

** DEVICE MODEL IRIDITRON 103AIR-192 100CI C-1

.
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Page No. 5
02/21/90

RADIOGRAPHY DEVICES
WITH

SOURCE CHANGERS

ISOTOPE ACTIVITY SOURCE CHANGER

** DEVICE MODEL IRIDITRON.10A 'IR-192 100CI C-1

** DEVICE MODEL IRIDITRON 20A IIR-192 60CI C-1

** DEVICE MODEL IRIDITRON 30BAIR-192 30CI C-1

** DEVICE MODEL IRIDITRON 40ADIR-192 30CI C-1

** DEVICE MODEL IRIDITRON 40BAIR-192 30CI C-1

** DEVICE MODEL IRIDITRON 40EIR-192 100CI C-1

** DEVICE MODEL MAGNAFLUX IC-100IR-192 100CI IR-50,C-10,U-110,650

** DEVICE MODEL MULITIRON SOB SERIES
.

IR-192 300CI C-1

** DEVICE MODEL MULTITRON 150 SERIES '

IR-192 100CI C-1(A)CO-60 100CI C-8

** DEVICE MODEL MULTITRON 160 SERIESIR-192 100CI C-1
CO-60 100CI C-8

** DEVICE MODEL MULTITRON SOB SERIESCO-60 40CI C-8

**-DEVICE MODEL MULTITRON 60C SERIESIR-192 100CI C-1
CO-60 40CI C-8

DEVICE MODEL PIPELINER 201**

IR-192 200CI RETURN FOR LOADING

DEVICE MODEL PIPELINER PTL 100
**

IR-192 100CI RETURN FOR LOADING

DEVICE MODEL PIPELINER PTL 125U
**

IR-192 125CI RETURN FOR LOADING

_ _ . . _
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Page No. 6
02/21/90

RADIOGRAPHY DEVICES
WITH

SOURCE CHANGERS

ISOTOPE ACTIVITY SOURCE CHANGER

** DEVICE MODEL PIPELINER PTL 230UIR-192 23001 RETURN FOR LOADING

** DEVICE MODEL PIPLINER 1
IR-192 100CI RETURN FOR LOADING

** DEVICE MODEL PIPLINER CRC-100IR-192 100CI RETURN FOR LOADING

** DEVICE MODEL SPEC 2T
IR-192 240CI C1,C4,C10,U110,IR50(120),500SU

** DEVICE MODEL SPEC MODEL I
CO-60 110CI RETURN FOR LOADING

** DEVICE MODEL SPEC-CHECK IIR-192 100CI RETURN FOR LOADING

** DEVICE MODEL SPEC-CHECK IIIR-192 150CI RETURN FOR LOADING

** DEVICE MODEL UNITRON 102A
IR-192 100CI C-1
CO-60 100CI C-8 |

** DEVICE MODEL UNITRON 110ABIR-192 120CI C-1
CO-60 18C1 C-1

** DEVICE MODEL UTILITY TWIN 100IR-192 240CI C-1,C-10
CO-60 110CI C-10

** DEVICE MODEL UTILITY TWIN 100AIR-192 240CI C-1(A),C-10
CO-60 110CI C-8

** DEVICE MODEL UTILITY TWIN 20IR-192 240CI C-1,C-10
CO-60 20CI C-8

* * DEVICE MODEL UTILITY TWIN 200ACO-60 110CI C-8

** DEVICE MODEL UTILITY TWIN 20AIR-192 240CI C-1(A)CO-60 20CI C-8

|

{

L i
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Page No. 7|@ 02/21/90
Ir , RADIOGRAPHY DEVICES

|
WITH

SOURCE CHANGERS

I. - ISOTOPE - ACTIVITY SOURCE CHANGER

** ' DEVICE MODEL UTILITY TWIN 50IR-192 240CI C-1
CO-60 50CI C-8' '

!,-** . DEVICE MODEL UTILITY TWIN SOA
3. IR-192 240CI' C-1(A)

-

ii CO-60 5OCI C-8 :
O .!
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AMERSHAM SHIPPING INCIDENT
< a e;

,

"W CHRONOLOGY::
.

' '

n,',
/"' -DATE- EVENT INTERVAL.-

,d9 IN DAYS '
,

; , ,

y[ IJanuary 29, 1990= Shipment-left Busan, Korea 11

, y.!: ; February 9,'1990: Arrive'd Los Angeles, CA- S',"A.
..

14.-1990- Cleared customs, shipped to 2-
.. .

February
.

>

'

Nova Trucking warehouse
;.

' February 16, 1990 Left warehouse via Covenant 6: s-

e1 f (shipping: firm) 2 - A',# ' ,'~ M-s ; , 0, ,. -mo-
; t. ' February 22, 1990' Arrived Patriot wgrehouse, 13-'

'

.. Boston, MA va /9<dur 6-' <* " y' /""

March.8,;:19901 _Left Patriot. warehouse, shipped L1'3

to Amersham
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Model 500 su Source Changer Max cap . 300 cunes irm Meets D.O.T. Type B packaging requirements.

On initial punha e of radiography units, the type cased soun e mside, n then sealed and sent back to
and suength of the soune to be used in the unit is Automation Industries, instruments Disision, which
usuall3 >;ieci6ed b3 the c ustomer. In these cases, the handles all detaih of disposal.
r adiogr aph3 umt itsell, bemg well shielded, is pei . If desned, empn sonne c hanger shipping units may
Ic( tl3 suitable for use as a shippmg contamer, and be puu hased and Lept at the (ustomer s 1(xation. Itav-
the una is dehsered w th the soone alreath inside ing extra soune c hangers on hand can be a gieat (on-
When onl3 a soune n ottlered, a umt like the one s emenc e, because thes will alwass he as ailable not

the shippmg contamer. It is onh as shippine (ontainen. but also as a place foi |pic tur ed n used as
Supplied complete with the proper (onnet ton and stor age of extr a sounes l oi example. a low-stiength i

soun e t u be f or trarniet of t he c ustoiner's dec a s ed iruhum soune c an be kept m the c hanger and u ans- |
soune Itom hn radiograpin umt mio the ( hanger. lened into a radungt aphs urut onh at t hose t unes I

and trainter of the new sonne hom the t hanger mto when the job tequires thn npc 01 soune When the |
the radiograpin unit This takes onl3 a mattet ol job is fun.,hed, the extra soun e (an be put ba(L in

mter the t hanget and the normalh used soun e (an be putminutes I here is no expensise dow n tune or i

iuption m iesting w hedule. bat L in the radiogtapin unit foi nor mal wot L. |The entue soone c hanger shipping umt. with the de-
!
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LEAK TEST Kli
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hRRIVAL NOTICE / INVOICE I,

'

' Hoi:rYi AMERSHAh CORPORATION
40 NORTH AVENUE : ATE 02/05/90 ,

BURLINGTON, HA 01803 TET#r PEDS-0B02 '

617-272-2000
,'

ARF: VAL INFORMATION

VESSEL /VOY. NO: HANJIN HOK10 V-092E .)
,

ARRIVAL DATE : 02/09/90
MOUSE B/L NO UBO-900171
S ilI P P E R . . . . . . : NDI CORPORATION
CONSIGNEE AHERSHAH CORPOP.ATION

, ....:
PACKAGE: 1 BOX WEIGHT: 371 KGS HEASUREHEN7: 0.230 C2H

'

CARGO LOCATION: PATRIOT TRUCKING, INC. (617-569-5699
)HASTER B/L Wo.i HJSCPUSA16:49303

1

I N!! RHO D A L__ I N F O R M ATI ON.
.T. NO.:

DATE: / /

INYOICE
D/PREIGHT : S 0.00

'0DC rS 25.60
HANDLING : S 35.00 ,

OTHERS- : 3 0.00
70TAL $ 60.60

WOIES

'''PLEASE MANE CHECKS PAYAELE TO TIDELITY TRANSPORT, INC.
PERSONAL-CHECK 10 NOT ACCEPTED.

**SHIPHENTS WILL NOT BE REEEASED UNLESS~0RIGINAL B/L AND 5

CHARGES ARE DULY RECEIVED.
'' SHIPMENTS ARE ALLOWED ONLY 7 DAYS PREE TIHE.
ANY DEMURRAGE AND/OR CHAT.GES AT DESTINATION WAREHOTSE ARE
PAYABLE PY CONSIGNEE DIKICTLY TO THE WAREHOUSE CON:ERNED.

SIN ERELY,
FILELITY TRANSPORT, INC.

.

,

e

I NE *>UND-- DE PT
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Model 500 su Source Changer Max cap : 300 cunes Irar Meets D.O.T. Type B packaging requirements.

On initial purchase of radiography units. the type cayed source inside, is then sealed and sent back to
and strength of the source to be used in the unit i5 Automation Industries, Instruments Disision, which
usually specified by the customer. In these cases, the handles all details of disposal.
radiograph) unit itself, being well shielded, is per- Il desired, empty source changer shipping units may
lectly suitable for use as a shipping container, and be purchased and kept at the customer s location Hav-
the unit is dehsered with the source already inside ing extra source changers on hand can be a great con-
When only a source is ordered, a unit like the one senience. because the) will alwass be asailable not
pictured is used as the shippmg contamet it is onk as shippmg contamers. but also as a place for

and storage of extra sources For example, a low strengthsupplied complete with the proper (onnectors
source tube for transfer of the customer's decased iridium source can be kept in the changer and trans-
source from his radiography unit mio the c hanger, ferred into a radiography umt onh at those omes
and transler of the new source f rom the changer mio when the job requires this tspe of source When the
the radiograph 3 unit. This takes only a matter of job is fmished, the extra source can be put back in
minutes fhere is no expensise down time or mter the changer and the normalh used source can be put
ruption m testing schedule. back in the radiography unit for normal work.
The enure source changer shipping unit, with the de-
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The kit patured meets all Federal and State ' ' ' * %-

| regulanons concernmg contammanon tesung of
:' v'' *ss c

radiographs equipment. It mcludes a test tube -

and test solution. a sampling swab. information 1 i' -
- - + .
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i card, radianon w arning labels, leak-test cer tife : .. f -
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be sent Automation Industries. Instruments .
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Divnior 3r certification. The container m -%g , .,., ..
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AMERSHAM SHIPPING INCIDENT

CHRONOLOGY:

DATE EVENT INTERVAL
IN DAYS

January 29, 1990 Shipment left Busan , Korea- 11

February 9,.1990' Arrived Los Angeles, CA 5

February-14, 1990- Cleared customs, shipped to 2
Nova Trucking warehouse

February 16,'1990 Left warehouse via Covenant 6-

2 A ', * * * ~ M(shipping firm)
o e, , . . m o

February. 22,--1990 Arrived Patriot warehouse, '13*

Boston, MA .n o A rau r %+a- "* " E' I"-

March.8, 1990 Left Patriot warehouse, shipped 1~

to Amersham

/ /#2
-

1. *y/
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7

Attached just received. Note it managed to make the Korean >

press,
c

NDI have responded. I believe there.will-be a major overhaul of
the local regulations in Korea now.

I will be in U.K. next week and will discuss with G.H. and K.P.
Plse advise Sam if you require further information -I believethe USA Embassy have been involved as well.

i

Question! How many distributors check container. insides with a
wipe teet? :

'

I

Rgds
3Tony

t-

s

E

.

l .~

!
.

7

_ _ . _ _ __ __m _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _



--

,. y o y 1,; y swa
-- - -- -- -

,. m m.
.

-v
. ,,vs. M.a..nnem.0:ng,vo606ae.nu.St .1

.. ,- imoma . ..au nema..m '

i

l
.

H
1

|

N % 4 Al W % k ._.
- :

Etoe/Wzosi.E.s.3 --
~

1
L, p1 y ,,- ( ___

--_ --

p - .- - - _

=

!
. 1 4 W ') T (suavemita t __ .

FHM o F(- --- c

~

n)aiipale}gt: Do.cTmeier Co rp.- (2) mott No .
_ (4) cat.tanAttos oATE $ l). . ? ;-(3)4 W pp : __

._

_

i-o _

o te2iwatsi#4t4
-_

_
_

-

,i-

kh_ lid $em/hr S d mem/hr_ M $ mem/_hr _d Mem/hr (Yd_ mem/hr32 _ -_

|' _

--
-

.

_ M 1 9 m s. 8 _._ o# --
- _". _

-
-

_

"T _ alstLm.juse - -

-

- - - -

--

-
- - -

|
-

l*199 m)1$ _' _-
-

-

-

- ---
- -

'

.
_ _ -

-_
_

_
_

Het m> n.e im -
-

_
_ _. .

,.

851'19 L S __

-

i
- *ii'ly L d /m

_
___= __

_ __ _

-

-

R9s' .o. e 3 -

T rpAA.Stiegsd~%
-

-

- =

-

N _+ f i
-__- _

__

'

Mt _L'. 'N}, e + *
3d ad 'ti . ,1 9<8 e p1

b
_ Mk M @t 4 *l - --

-

# i3 P Wat
sq - 1 tH4% eJ2Wri sd re x I Cuhrner +% tres

__
__

_

'

.av,.97)>d.xy toxi dM ft & che4 ok
'

- - .-.-..-. ..... .....--. ....... ....-.- ....-=
_ --

.

g ..
.. . .. - ... -

stial de @=t d >Q
'

> $J
-=

-

-

- . . . . . .

<

9

JI .b 8 NI bh . a h k__y ) *



0 e

e

_m ea is . m. - .... am iesos sa u s ens ia
.

| || .} g 1 n:vi; A f!J.4ffMhte. U C;H "

|.
,|$,,,{s

,_

;| j

!
fmAishM1at$slai12

.

t

.!!i|a|tl !l0!id,ie,!,Ol!i$gaA|il||di|N!l' I'IA- ih o., .m

!i $.,

1!W||8Wili!illif@$|f!!!1!!O!iH !!
||W!Wi!If

lliill:IIBE!i181WWii!Ol
*!llW

:llill!W|
,- -



sly 2d lb:s w ..c.. .e . .e,. c., _-

teW.Nomey
'

.fti10m643007-8 MCma.ID

- :

{ FAX TRANSMISSION I
'

!

FAX MSO NO: _9eofo DATE: i 2 .v,AR, 1990 - 1

.

.

1
4

TO: Amersham HX Cttice
!

ATTN:. Tony !.awson / Sam !.au-
1

FROM: x. - r. Kim !
s

!

'\
I spelogize to.you for this incident. 5

I-
MOST, Atotio Safety Center, we and our customer had a meeting at MOST

,

Office.

- We had nothing special at the meeting but listening the process of
container return._ They vill be coming for investingation tomorrow. -
To11owings are answers to your questions,

n.

1.-A.D.D.R.-means address.
2. There is no-reason not' to return spent source.

p; -It is:just usual practice. Spent sources are kept in load container
by the-users.-- !

3. ' Name of customer.

| Ecrea' Industrial' Testing Co., Ltd. |
4. One of. the empicyee of the above company. '

They.had used this container as temporary disposal and forgot to '

* take the spent source out.

5. When we handed over container to the forwarder generally source j;
tube cap is senwed into the source tube. But we are not sure d

L whether it is sorewed tightly or not. 1
C

6. We NDI put-the esal wire prior to handing over to the forwarder. 'h
7. What is blue Q.C. tag ? I

-4What..is the source lodge?
1

6, Wo:nornally do survey prior to handing over to the forwarder. 1i
Could you give us full account of this incident in detailt

y

RODS, i
'

x. r. ~ ;

y
..
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__

FOR THE ATTENTON OF: or Tonv' Lawson
h

'

S
_

,_

Amersham ~

{ SENDER: Ja Ho Koo
_

. Dear De Tony Lawson
.u. !

Following. copy of newspaper dated on Merch 11?

on Cho Sun !!bo lregarding radioactive incident,
i

RAD 10ACT!VE MATERIALS WERE FOUND AT THE CARGO 0F KOREAN-SHIP.

- United authorities Investigates the route

U$A authoritles announced that they are in pursult of the
~] '
n t

route because unshleldad radioactive materlels was foundat the cargo of liner shipment which shipped from Kores
to the one of Industrial Radloactive Supplier (manufacturer)

, - In USA.
A spokesman'of Nucleus. Supervision-Committee located i n- I'King of Prussia,-Pennsylvente, announced tnet materials I-Jwes: proved as Irldlum 192 and was held in wdoden box, with '|-the consigneo is Amersham in.Burlington, USA,

,

Regards,
l

MMO
Ja Ho Koo

I
1

,)

i

i f|

1
1

_ _ _ _ _
__ NDT EC "JIPMENT / ND SUPPLIES

,T RT*MT TECT i
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