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1 
RADIOACTIVE SOURCE HANDLING APPARATUS 
The invention described‘ herein was made in the 

course of, or under, Contract No. AT(38-1 )-565 with 
the U. S. Atomic Energy Commission. 

This invention pertains to material handling, and 
more particularly it concerns the handling and manipu 
lation of relatively small articles which, for example, 
because of their radioactivity, must not be permitted to 
come too close to human beings. Protecting the human 
operators from harm is, of course, the prime consider 
ation. The next most important consideration is han 

- dling the source in such a way that it is securely, ?rmly, 
rapidly, efficiently and safely, and yet substantially re 

_ motely, moved to and from shipping containers, and to 
and from testing equipment and the like apparatus uti 
lizing such sources. , 

The invention can be used with any sort of article 
which requires the sort of remote handling provided by 
the invention, and therefore the terms “source" or “ra 
dioactive material” or the like' as used herein shall be 
understood to include any sort of radioactive source, or 
any other article having such a nature and being so con 
?gured that it may be used with the invention. 
,The invention has advantages over all prior systems 

for handling radioactive sources. Such prior systems 
include tools which depend upon magnets. Such mag 
netic devices suffer from the obvious disadvantages 
that a source could be dropped as a result of a sharp 
blow or careless handling, or the like. Another prior 
system comprises simply long handled tongs, with the 
working force being a friction hold. Such a system suf 
fers from‘the same if not worse disadvantages as mag 
netic means. Other systems depend upon complicated 
connections such as pins which are manipulated into 
“J " slots. Such pin and slot connections are secure, but 

' suffer from the disadvantages that they are relatively 
difficult to make and unmake, and are suitable for only 
straight lifting and dropping. Other prior systems in 
clude laboratory manipulators or “Waldoes," which 
suffer from the disadvantage that they are extremely 
complicated and fixed into “hot cells" thus limiting 
their use to the room in which they are ?xed. The pres 
ent invention comprises a simple and portable appara-' 
tus so that it may be easily transported, as to a remote 
site, for one or a few usages. 
The present invention utilizes a special source holder 

to which the source itself is removably attached, and 
which holder is adapted to be removably mounted 
upon a stanchion or stud in a shipping container or in 
a piece of ‘equipment requiring the source. The inven 
tion further comprises a female source and source 
holder carrier which completely covers the source and 
the holder when the source is being handled. The oper 
ative connection between the holder and the carrier 
comprises a combination of a spring detent and groove 
connector, with a mating non-round cross-sectional 
shape on the holder and in the carrier, whereby the car 
rier can be used to turn the holder by means of the mat 
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ing non~round shape and to lift the holder by means of 60 
the spring detent and groove connection. In the suc 
cessfully constructed embodiment of the invention the 
holder includes a hexagonal portion formed with a con 
cave groove, and the carrier has an internal mating hex 
agonal portion and carries a spring-loaded detent pin 
adapted to fitiinto the groove in the holder. The con 
nection between the holder and the mounting stud is 
simply a screw connection. 
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2 
The above and other advantages of the invention will 

be pointed out or will become evident in the ‘following 
detailed description and claims, and in the accompany 
ing drawing also forming a part of the disclosure, in 
which: - 

FIGS. 1 through 5 are a series of'highly diagrammatic 
drawings showing the use of the invention in moving a 
source from a shipping container to a piece of appara 
tus requiring the source; 
FIG. 6 is a vertical cross-sectional view showing the 

invention connected to the source holder; 
FIG. 7 is a cross-sectional view taken on line 'I—7 of 

FIG. 6; 
FIG. 8 is an end elevational view of the source lifter; 

‘ FIG. 9 is a top plan view thereof partially cross 
sectional taken on line 9-9 of FIG. 8; and 
FIG. 10 is a side elevational view of the lifter and its 

handle. . 

Referring now to the series of drawings of FIGS. 1 
through 5, the overall use of the invention is illustrated. 
FIGS. 1 to 5 illustrate disconnecting a source from a 
shipping container 10 by means of the short handled 
connecting and disconnecting means 12, and then mov 
ing it to an instrument or other point of use 14 by 
means of the long handled lifting and carrying means 
16. The source, not shown, is then connected into the 
instrument 14 by the same connecting means 12. The 
key portions of these various structures will be de 
scribed in detail in the following description with re 
gard to the remaining drawings. , 

Referring now to FIG. 6, there is shown a typical 
shipping container 10 to the extent such showing is 
necessary for an understanding of the invention. It will 
be further understood that instrument 14 will include 
structure similar to or identical to that shown in FIG. 
6 to the extent necessary for handling the source in ac 
cordance with the invention. 
The container 10 comprises a bottom wall 18 of suit 

able composite structure necessary to adequately 
shield personnel against the rays from the source, and 
to contain any liquid which might be used as shielding. 
At its upper end the container 10 comprises a top wall 
20 with a lid member 22 seated thereon. Seated in bot 
tom wall assembly 18 is a bottom stud support plate 24, 
on which bottom plate is mounted a composite center 
tube assembly 26. The upper end of tube assembly'26 
is received within a suitably formed annular groove in 
lid member 22. The container assembly 18 through 26 
is shown for exemplary purposes only, does not form a 
material part of the invention, and is also representa 
tive of similar structure which would be provided in an 
instrument 14' or other point of use or other carrying 
device, to guide the apparatus of the invention, all as 
will‘appear more clearly as this descriptionproceeds. 
Mounted on bottom plate 24 the invention comprises . 

a stanchionI or stud 28 having a blind threaded hole at 
its upper end, which hole receives a threaded pin 301 
forming part of a source holder 32. Above pin 30 
holder‘ 32 comprises an enlarged non-round cross 
sectional shape body portion 34. Intermediate its ends 
the body portion 34 is formed with a detent pin receiv 
ing groove 36. Holder 32 is completed by a shank por 
tion 38 extending above body portion 34 and formed 
with a blind opening at its upper frice ‘end in which is re 
ceived the threaded pin portion 40 of a source assem 
bly 42. A set screw 44 is provided at the upper end of 
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shank portion 38 to ?rmly secure the source assembly 
pin 40 in its opening in the holder member 32. 

' Source assembly 42, itself, comprises a quantity of 
radioactive material 46 suitably encapsulated as at 48. 
The source assembly 42 proper may almost be consid 
ered a staple item of commerce, the only requirement, 
of the invention being that there be something equiva~ 
lent to threaded pin 40 so that the source assembly 42 
may be connected to the holder 32 of the invention. 
As shown in FIG. 7, the body portion 34 is of hexago 

nal cross-sectional shape. This shape was used in the 
successfully constructed embodiment of the invention 
because it is a convenient one to obtain and to work 
with, and because it is a non-round shape. The inven 
tion is not limited to use with a hexagonal body 34 and 
mating socket in the carrier, but could be used with any 
such mating shapes at this juncture which will permit 
turning of the holder 32 by the carrier. 
Means are provided to turn the combined holder and 

source assemblies 32 and 42 with respect to the mount 
ing stud 28, and to move said combined assembly verti 
cally up and down within center tube 26. To this end, 
there is provided a carrier member 50 formed with a 
composite axial opening to receive the combined 
holder and source assemblies. Said opening comprises 
a chamfer 52 at its inlet end, and an enlarged clearance 
portion 54 extending from the chamfer 52 to a socket 
portion 56. The clearance portion 54 snugly receives 
the upper end of the mounting stud 28, and the socket 
portion 56 snugly receives and is formed of a shape to 
match that of body portion 34 of the holder assembly 
32. Beyond socket portion 56 the composite opening in 
the carrier 50 comprises an enlarged clearanceportion 
58 and an elongated clearance‘ portion 60 for accom 
modation of shank 38 of the holder and the source 42 
itself. 
At the vicinity of socket portion 56 carrier member 

50 is formed with an outwardly extending . annular 
?ange 62, see FIG. 7. Flange 62 serves a dual purpose, 
it is only slightly smaller than the inside diameter of 
center tube 26 to thereby provide means to guide the 
carrier and hold the carrier centered as the carrier is 
moved within tube 26. ‘Secondly, this enlarged ?ange 
provides a thickness of material in which to mount the 
detent assembly 64. Of course, the spring detent and its 
cooperating groove need not necessarily be at the vi 
cinity of the shaped body portion, but could be else 
where on the holder member. 
Spring detent assembly 64 comprises a spring cham 

ber 66, a pin chamber 68, a connecting chamber 70 
therebetween, and a spring detent pin having an oper 
ating end 72 in chamber 68, a spring stud end '74 in 
chamber 66, and a ?ange 76 to bear against the wall de 
?ning connecting chamber 70 to limit the extent of the 
pin 72 towards the groove 36. A compression spring 78 
.is contained within chamber 66 and bears at one end 
against a set screw 80 which contains'the spring in 
chamber ‘66, and at the other end against ?ange 76, to 
thereby urge the operating end 72 into the groove, 36 
on the holder. . 

Referring back to FIGS. 6 and 1 through 5, therev is 
provided an extension 82 which is ?xed to a top, stud 
portion 84 of carrier assembly 50 by means of a rivet 
86. Extension 82 is of such a length that it extends from ‘ 
the carrier member 50 through a suitably formed open 
ing in lid 22, and terminates slightly thereabovein a 
pipe Tee 88. Tee 88 and extension 82 are ?xed to 
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4 
gether by a rivet 92. Tee 88 is an important part of the 
manner in which the sources are handled in accordance 
with the invention. As will appear below, both short 
handled means 12 and long handled means 16 include 
this Tee 88. I g I 

The invention’ includes the provision of a predeter 
mined numberof'turns of thread, 5% have been suc 
cessfully used, on the pin 30 so that the operator may 
know, remotely, when this pin is either fully connected 
or fully disconnected with respect to its mating opening 
in the stanchion 28. To operate these threads to make 
or unmake this connection, the operator screws a pair 
of short lengths of pipe 90 into the free opposing open 
ings in Tee 88, thus creating the short handled operat 
ing means 12. It is then a simple matter for the operator 
to turn extension 82 by means of the short handles 90 
the predetermined number of turns to make this con 
nection, as in FIG. 5, or unmake this connection as in 
FIG. 1. In the successfully constructed embodiment of 
the invention, the holder assembly 32 was made of 
grade 304 stainless steel, the carrier 50 was made of 
grade 304 stainless steel, the extension 82 and the short 
and long handles made of ordinary ‘i4 inch aluminum 
pipe, Tee 88 was a standard piece of plumbing hard~ 
ware, and the operative parts of the detent assembly 64 
were purchased staple items of commerce. The source 
lifting holder of the remaining ?gures of the drawing 
and described below was fabricated by ordinary proc 
esses almost entirely of aluminum using standard 
shapes,‘ with brasslocking screws. Aluminum was used 
because of its light weight. 
Referring now to FIGS. 8 through 10, there is shown 

a Tee holder and lifter assembly 94 which together with 
Tee 88 comprises the long handled lifting and carrying 
means 16 of FIGS. 2, 3 and 4. Lifter assembly 94 com~ 
prises a length of angle 96 having a bifurcated bottom 

‘ ?ange 98 and _a back flange 100. At its upper end, back 
?ange 100 carries a pair of blocks 102 for receiving the 
threaded shanks of locking screws 104. One end of an 
elongated lifting handle 106 is secured as by welding to 
the back surface of back ?ange 100. 
A pair of front walls 108 are secured as by welding 

to the front ends of the legs of the bifurcated bottom 
?ange 98, and extend thereabove and parallel to back 
?ange 100. A pair of lid holder pins 110 are secured 
one in each of the upper ends of the two front walls 
108. The assembly 94 is completed by a lid member 
112 comprising a short front ?ange 114 provided with 
suitably formed openings to slidingly receive the pins 
1 l0, and with an elongated top ?ange 1 16 which over 
lies the blocks I02 and which is formed with suitable 
openings to receive the shanks of the locking screws 
104. 

In use, the operator ?rst places the assembly of ex 
tension 82 carrying Tee 88 and carrier member 50 into 
the equivalent of central tube 26. Then with the two 
foot long handles 90 and counting the turns he is able 
to carefully disconnect the source from its shipping 
container 10 while at the same time standing suffi 
ciently far away so that the radiations escaping straight 
vertically upwardly out of the shipping container do not 
strike him. Once the source is disconnected from its 
stanchion 28, the operator unscrews the short handles 
90 out of Tee 88. Then he slips the angle 96 under the 
Tee 88 and mounts the lid 112 by means of its pins 110 
and the screws 104, as is illustrated in FIG. 2, to 
thereby trap the Tee in the lifter assembly 94. During 
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this operation the operator’s hands are exposed to the 
vertically escaping radiation,‘ but the time of exposure, 
only a few seconds, is so short that no harmful effects 
on the operator are experienced. As is known, a higher 

- dose rate is allowed on the extremities. 

Then, with the use of the 12 foot long handle 106 the 
operator may quite safely lift the source out of the ship 
ping container 10, move it to an instrument 14 or other 
point of use, and insert it into the equivalent of central 
tube 26 in said point use, all of which is indicated in 
FIGS. 2, 3 and 4. The lifter assembly is removed from 
the Tee 88 by opening screws 104, and the short han 
dles 90 again used to securethe source 42 into the 
point of use 14, as shown in FIG. 5. 
This simplicity of use is provided in large measure by 

means of the cooperation between the socket portion 
56 in the carrier 50 which snugly receives the mating 
cross-sectional shaped body portion 34 of the holder. 
These mating non-round cross-sectional shapes permit 
sure and certain turning of the holder by the carrier. Si 
multaneously, see FIG. 7, the pin 72 is urged by its 
spring 78 into the groove 36 in the body portion 34, 
whereby, once disconnected from the stud 28, the car 
rier assembly will lift the combined assemblies of 
holder and source. In fact, a disconnection between pin 
72 and groove 36 can only be made if the pin 30 is se 
curely held and then by a sharp upward pull on the car 
rier via extension 82. The length of the pin portion 72 
with respect to the diameter of body 34 and the depth 
of the groove 36 is selected so that the operating tip of 
the pin 72 will not harm the source 42 proper as the pin 
passes thereover. 
While the invention has been described in detail 

above, it is to be understood that this detailed descrip 
tion is by way of ‘example only, and the protection 
granted is to be limited only within the spirit of the in_ 
vention and the scope of the following claims. 

I claim: ‘ 

1. Apparatus for manipulating an article comprising 
a holder member, means to removably mount the arti 
cle on said holder member, said holder member com 
prising a body portion having a non-round cross 
sectional shape, said holder member including a con 
cave groove formed therein, said apparatus further 
comprising a carrier member formed with an opening 
extending inwardly from one end thereof for receiving 
said holder member and an article mounted on said 
holder member, said carrier member opening compris 
ing‘ a non-round portion adapted to mate with and 
snugly receive said non-round cross-sectional shape in 
said body portion of said holder member, and said car 
rier member comprising spring detent means opera 
tively cooperable with said groove in said holder mem 
ber body portion, said concave groove and spring de 
tent means being positioned for engagement thereof 
when the non-round portion of the carrier member and 
the non-round cross-sectional shape and said body por 
tion are in engagement. 

2. The combination of claim 1, wherein said groove 
is formed in said non-round cross~sectional shape body 
portion of said holder member, and wherein said 
groove is located intermediate the ends of said portion. 

3. The combination of claim 1, said non-round cross 
sectional shape of said holder member body portion 
and of said socket portion of said carrier comprising a 
hexagonal shape. 
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6 
4. The combination of claim 1, said article compris 

ing a radioactive source comprising an encapsulated 
quantity of radioactive material. 

5. The combination of claim 1, an extension member 
?xed to the upper end of said carrier member, a tee 
member ?xed to the upper end of said extension mem 
ber, whereby said carrier member engaged on said non 
round cross-sectional shape body portion of said holder 
member may be axially turned with respect to the axis 
of said body portion by short handled means secured to 
said tee to thereby turn said holder member with the 
article thereon, and whereby said holder member with 
the article thereon may be lifted by the engagement of 
said spring detent means in said groove. 

6. The combination of claim 5, and long handled 
means operatively cooperable with said tee member for 
remotely carrying and vertically moving the engaged 
assemblies of said article, said holder member, said car 
rier member, and said extension member. 

7. The combination of claim 6, said long handled 
means comprising an angle having a bifurcated bottom 
?ange adapted to receive said tee member with said ex 
tension member extending between the legs of said bot 
tom ?ange and therebelow, said angle having a back 
?ange, a relatively long length of pipe having one end 
secured to the outside of said back ?ange, and means 
to removably trap said tee member in said long handled 
means. 

8. The combination of claim 7., said removable tee 
member trapping means comprising a pair of front 
walls ?xed one each to the free ends of the legs of said 
bifurcated bottom ?ange and extending therefrom sub~ 
stantially parallel to said back ?ange, and lid means re 
movably securable to the free ends of said front walls 
and the upper end of said back ?ange. 

9. The combination of claim_8, said lid means com 
prising a lid member of angle shape with a front ?ange 
overlyingtsaid front walls, pin means secured to said ‘ 
front walls and slidingly receivable in suitably formed 
openings in said front ?ange, a pair of blocks fixed to 
said back ?ange and overlain by the top ?ange of said 
lid member, and said lid means further comprising a 
pair of locking screws which pass through suitably 
formed openings in said lid member top ?ange and are 
threadingly received by suitable threaded holes in said ' 
blocks. 

10. The combination of claim l in which the end of 
the holder nearest the end of the carrier member from 
which the opening extends inwardly into the carrier 
member includes rotatably operative connecting 
means. 

11. An article manipulation means of the type 
wherein the article to be handled is mounted on a 
holder and a carrier cooperates with the holder, the im 
provement comprising a composite connection be— 
tween the carrier and the holder to permit axial transla 
tion substantially along the axis of said holder and rota 
tion- of the carrier and the holder about said axis, said 
composite connection comprising a spring loaded de- _ 
tent pin in one of said carrier and said holder cooper 
able with a groove in the other of said carrier and said 
holder, and mating non-round cross-sectional shapes 
between said carrier and said holder said groove and 
spring loaded detent pin being positioned for engage 
ment with one another when the mating non-round 

' cross-sectional shapes between said carrier and holder 
are in engagement. 
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12. The combination of claim 11, wherein said com 
posite connection comprises an opening formed in said 
carrier adapted to receive said holder with the article 
mounted thereon. 

13.‘ The combination of claim 11, wherein said com 
posite connection comprises a hexagonal shaped 
socket portion formed in said carrier and said holder is 
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8 
formed with a mating hexagonal shaped portion 
adapted to be received in said hexagonal carrier socket. 

14. The combination of claim 11 in which an exten 
sion member is affixed to one end of said carrier and 
rotatably operative connecting means are on the end of 
the holder remote from the extension member._ 

1* I‘! 1.! i 1k 


