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LIFT COUPLING 

BACKGROUND OF THE INVENTION 

This invention was made in the course of, or under. 
a contract with the United States Atomic Energy Com 
mission. 

In operating a system for remotely handling contain 
ers having highly radioactive contents, extreme safety 
precautions are necessary. In the placement of large 
containers of canned nuclear fuel waste in under 
ground storage facilities, handling of these containers 
at several points above and below ground level will be 
required. Systems depending upon close human prox 
imity to these containers or those involving inadvertent 
disconnection from the lifting source are entirely unac 
ceptable. There is an existing need for a remotely oper 
able and positive locking coupling system for the re 
mote handling of highly radioactive loads. The present 
invention was conceived to meet this need in a manner 
to be described hereinbelow. 

SUMMARY OF THE INVENTION 

It is the object of the present invention to provide an 
improved lift coupling, or connector, which can be pos 
itively locked to a container and unlocked therefrom 
remotely after movement of the container to a desired 
location. 
The above object has been accomplished in the pres 

ent invention by providing the lift coupling with a de 
tent coupling device which locks onto a stepped lifting 
pin attached to the top of a waste container which is to 
be moved to another location. The coupling includes 
means which is operated with compressed air for ef 
fecting the attachment and/or release of the coupling 
from the container lifting pin under remote control of 
an operator, and means for mechanically latching the 
coupling to the lifting pin upon release of the air pres 
sure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of the lift coupling of 
the present invention when a source of compressed air 
is connected thereto, and 
FIG. 2 is a cross-sectional view of the lift coupling 

when it is in a positive locking position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The basic functional members of the present inven 
tion, as shown in FIG. 1, are a lower male member, or 
locking pin, attached to a container or load, and an 
upper female member. The male member is an end 
?anged pin 1, and the female member is an air 
operated locking device comprising a stationary piston 
2, a vertically traversible cylinder 3, locking tumblers 
4 and loading springs 5, only one tumbler 4 and one 
spring 5 being shown in the drawings for the sake of 
clarity. 

In more detail, the piston 2 includes a shaft 6, a 
?ange 7, a sealing ring 8, a waist 9, a skirt l0, and a pin 
socket 11. The shaft 6 is functionable as a support stem 
and a cylinder guide. The piston ?ange 7 extends from 
the shaft centrifugally to form a pressure surface and a 
peripheral surface slidable with respect to the cylinder 
3. A piston retainer 24 is coupled between the ?ange 
7 and the piston 2. The seal 8 in a peripheral recess of 
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the ?ange 7 provides slidable sealing between the pis 
ton ?ange 7 and the cylinder inner surface 16. The pis 
ton waist 9 is an axially aligned section of the piston at 
midheight providing free traverse of the cylinder 3. The 
piston skirt 10 comprises a downward-centrifugally 
?aring section having a beveled outer surface 12 and a 
beveled inner surface 13, and having cylindrically 
bored tumbler races 14 extending therethrough, only 
one of these races being shown in the drawings. The 
coupling device comprises at least four such races 14 
for retaining respective locking tumblers 4 therein. 
The piston skirt further comprises an axially down 
ward-extending portion having spring wells 15 axially 
bored from the lower extremity to retain the cylinder 
loading springs 5 tending to cause downward force on 
the cylinder. Only one spring well 15 and spring 5 are 
shown on the drawings. It should be understood that 
there are at least four such wells and springs in the 
complete device. 
The cylinder 3 comprises a main cylinder body hav 

ing the upper inner surface 16; a lower inner surface 17 
mating with the piston skirt 10 in a slidable female rela 
tionship; a beveled inner surface 18 abutting the lock 
ing tumblers 4 and being abuttable with the beveled 
outer surface 12 of the piston; a cylinder head 19 
?xedly secured to the top of the cylinder, extending 
centripetally to, and contacting the piston shaft 6 by a 
sealing means 20; an air inlet coupling 21 to admit air 
pressure to the cylinder head air space 27 by means of 
an air hose connected to a source of air pressure, not 
shown; and a tumbler retainer 22 ?xedly secured to the 
bottom of the cylinder, extending centripetally and 
being folded axially upward as at 22’ to limit upward 
traverse of the cylinder and being beveled at the upper 
extremity to axially retain in a slidably abutting rela 
tionship the four locking tumblers 4. 
Each of the springs 5 rests upon a spring plate 23. A 

sealing ring 26 is positioned between the cylinder 3 and 
the cylinder head 19. Also, a sealing ring 25 is posi 
tioned between the ?ange 7 and the main body of the 
piston 2. The lift coupling of the present invention is 
fabricated from stainless steel parts, for example, and 
the sealing rings 8, 20, 25 and 26 are Viton 0 ring mate 
rial because of its greater resistance to radiation dam 
age and high temperature. The lift coupling can be used 
with loads from 4,000 to 8,000 pounds depending upon 
the type of load transporter used therewith. 

In operation, the coupling is supported by the piston 
shaft 6 which is adapted to be affixed to any suitable 
transporter device. In the normally closed position of 
the coupling, spring pressure between the piston skirt 
l0 and the cylinder tumbler retainer 22 causes the cyl 
inder to remain in the “down” position (FIG. 2) caus 
ing the tumblers to be forced inwardly down into a pin 
locking position for retaining the pin 1 attached to a 
load such that the load may then be transported to an 
other desired location. When it is desired to release the 
load, air pressure is applied through the coupling 21 
into the air chamber 27 of the cylinder head which 
causes upward excursion of the entire cylinder, upward 
and centrifugal excursion of the locking tumblers 4, 
and thus release of the flanged pin 1 attached to the 
load such that the coupling can then be removed from 
the load. 
When it is desired to attach the coupling to a subse 

quent load, then air pressure is applied to the chamber 
27 of the cylinder to move the locking tumblers 4 radi 
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ally outward, and after the coupling pin socket ll 1 is po 
sitioned about a ?anged pin, then the air pressure is re 
leased and the springs 5 move the cylinder 3 downward 
to effect the positive locking of the coupling to the 
?anged pin by means of the tumblers 4, as shown in 
FIG. 2. Thus, it can be seen that locking of the device 
onto the pin is mechanical, and release of the device 
from the pin is activated by air pressure. Therefore, a 
positive locking device is provided by the present in 
vention that cannot be inadvertently released until air 
pressure is applied. 
The lift coupling of the present invention is thus 

adapted for remote operation by means of a remote 
source of air pressure coupled thereto such that it is 
well suited for the removal or transport of solidi?ed ra» 
dioactive waste from spent-fuel reprocessing plants to 
either an engineered surfaced storage facility or to a 
federal repository in a salt mine for storage. 
This invention has been described by way of illustra 

tion rather than by limitation and it should be apparent 
that it is equally applicable in ?elds other than those 
described. 
What is claimed is: 
1. An improved lift coupling for remotely handling 

highly radioactive loads, comprising an end-?anged pin 
constituting the male member of said coupling and 
adapted to be connected to a load to be handled, and 
a female member for receiving said male member and 
adapted to be coupled to a transporter, said female 
member including a stationary shaft provided with a ra 
dially outwardly extending flange, with an axially 
aligned waist below said ?ange, and with a skirt pro 
vided with a downward-centrifugally ?aring section de 
fining an internal pin socket for receiving said pin, said 
?aring section provided with a beveled outer surface 
and a beveled inner surface and having a plurality of 
cylindrically bored tumbler races extending there 
through. said skirt further including an axially down 
ward-extending portion from said ?aring section and 
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provided with a plurality of axially bored spring wells 
bored from the lower extremity thereof to retain re 
spective loading springs therein, a plurality of respec 
tive tumblers positioned within said races, a vertically 
traversable cylinder encompassing said radial ?ange 
and said downward-extending portion of said skirt in 
respective slidable female relationship thereto, said cyl 
inder further provided with a beveled inner surface 
slidably abutting one end of said tumblers and being 
abuttable with said beveled outer surface of said ?aring 
section, a cylinder head affixed to the top of said cylin 
der and extending radially inward to and sealably con 
tacting said stationary shaft, a portion of said cylinder 
head de?ning an air chamber between itself and said 
radial ?ange, an air inlet coupling adapted to be con 
nected to a remote source of air pressure and mounted 
in said cylinder head portion for admitting air pressure 
to said air chamber, a tumbler retainer ?xedly secured 
to the bottom of said cylinder, extending radially in 
ward to retain said loading springs in said wells and 
being folded axially upward to limit upward traverse of 
said cylinder and being beveled at the upper extremity 
to axially retain in a slidably abutting relationship the 
other end of said tumblers, whereby when air pressure 
is supplied to said air chamber said entire cylinder is 
moved upward to compress said springs and to effect 
movement of said tumblers outwardly thereby permit 
ting the ?anged end of said pin to be inserted into or 
removed from said pin socket, and upon subsequent re~ 
lease from said air pressure said cylinder is moved 
downwardly by said loading springs to effect movement 
of said tumblers inwardly down into the ?ange of said 
inserted pin into a pin locking position. 

2. The lift coupling set forth in claim 1, wherein the 
number of said tumbler races and tumblers positioned 
therewithin is at least four, and the number of said 
spring wells containing respective loading springs 
therewithin is at least four. 
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