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The pi'esent invention relates generally to a tool

FIELD OF THE INVENTION

for proximate or remote holding' of an object, and more

specifically, to a cam operated tool with a single moving

DISCLAIMER

CAM OPERATED TOOL FOR PROXIMATE OR
REMOTE HOLDING OF AN OBJECT

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-

- bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
’ process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-

mendation, or favoring by the United States Government or any agency thereof. The views q

and opinions of authors expressed herein do not necessarily state or reflect those of the ﬁo

NLIM

471,614

United States Government or any agency thereof. -~

DISTRIBUTION OF THIS DOCUMENT 1S U TED



DISCLAIMER

Portions of this document may be illesible
in electronic image prodnets. Images are
produced from the best available ariginal
document.



10

15

20

piece, that can readily and positively engage and disengage
an object to be lifted. ‘ |

BACKGROUND OF THE INVENTION

Conventional proximate or remote operated tools
typically include a number of moving parts which make
operation more complicated and results in a less reliable
tool. For example, a prior tool useé a spring activated
engagement mechanism for engaging a specially designed hole
in a receptacle attached to the top 6f the object to be
lifted. The engagement mechanism has exposed finger-like
spring leafs arranged in a circular fashion which compress
and expand to engage the receptacle when inserted into the.
hole of the receptacle. After insertion, a nut must then be
manually threaded onto the receptacle to make a more
permanent connection and to take the weight of the object
being-lifted-off of the engagement mechanism. As a result
of the exposed spring leafs and the associated moving parts,
this tool often breaks and does not properly engage. ‘Thig
often results in damage to the object being picked-up when
it is prematurely released due to improper engagement.

In view of the drawbacks associated with the

conventional tools, there is a need for a better tool for




10

15

20.

picking-up objects. 1In pérticular, a better design for a
tool with a holding mechanism is needed to allow a Powered
Axial Locating Mechanism (PALM),tq connect to or disconnect
from a test train. The PALM was designea in 1982 for
operation on top of a test reacto: as a means fdi moving .
test trains whic# contain fueled specimens up and down or in
and out of the flux région of -a reactor,. simulating power
cycles.

A reliable holding ‘tool is thus needed which can

be attached to the end of the PALM actuator, so that when
PALM is driven down below a transfer shield plate, tﬂe
mechanism can easily attach to the top gf a test train‘
allowing the test tréin to be pulled above the transfer
shield plate. In addition, a reliable holding tool is:
needeﬁ which can be eaéily disconnected from the top of a
test train to disengage the PALM‘unit for reméval from the

reactor top. J

OBJECTS AND SUMMARY OF THE INVENTION
It is therefore a principal object of the present

invention to provide a tool for proximate or remote holding
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of an object which is simp;e,‘reliable and readily engages
and disengages oojects.' /

It is an object of the present invention to
provide a tool. .for prox1mate or remote holdlng of an object
wvhich has uses in many 1ndustr1es, such as 011 and gas
industries. .

It is another oﬁject of the present invention to
provide a tool for proxxmate or remote holdlng of an object

which has only one moving part and no spring- operated

components.

It is another object(of the preéent invention to
provide a tool for proximate or remote holding of an object
which can be remotely operated.

It is yet another object of the present invention
to provide a tool for proximateior remote holding of. an
object which is cam operafed;

It is yet another object of the present invention
to provide a tool for.proximate.or remote heolding of an
object which is corrosion resistant allowing use in both air
and liquid environments;

It is“another object of the present invention to

}
7

provide a remotely operated tool for proximate or remote

holding of an object in a radioactive environment.
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It is still another object of the present

invention to. provide a tool for proximate oﬁ remote holding
of an object wpich does not need to be mechanicglly reset -
after each use.. .

’ Ifris yet another object of the present invention
to provide a tool for proximate or remofe holding of an
object having a receptacle and an iﬁsert, such that the
receptacle can be randomly oriented and still properly
engage thé.insert..

In summary, the present invention is directed to a
proximate or remote cam épérated tool with a single moving
part that can readily engage aﬁd»hold an object and can also

readily disengage the object.

BRIEF DESCRI#TIONB OF THE DRAWINGS

These and other objects, advantages and novel
features of the present invention will become apparent from
the. following aetailed description taken_in considergtion of
the agcompanying drawinés, in which: . ) : o

FIGS. 1 and 2 sﬂow the fpol of - the present
invention, with FIG. 1 showing a partial perspective view of
the receptacle of the present‘invention with a portion

broken away to show the inner rotatable sleeve, and FIG. 2

5
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showing a perspective view of the iﬂéerf of the present
invention;

| ' FIG. 3 is a.side elevational view of the tool of
the presenthinvention with a partial cross-section of the-
receptacle, showing the insert aligned with the receptacile.
prior to insertion; ‘ |

FIG. 3A is an enlarged view of the locking member,

'showing‘in dotted lines an alternative embodiment thereof;

FIG. 4 is a side elevational view of the tool of

the present invention withyé‘cross-section of the

receptacle, showing the insert fully inserted into the

. receptacle;

FIG. 5 is a developmental view of the insert with
the cam spirals laid aut flat and a locking nib shown in
cross-section for convenience, showiné the patﬁ of the
locking nib for engagement with the cam; and ‘

FIG. 6 is a developmental view of thé insert with
the cam spirals laid out flat and a locking nib shown in
cross-section for convenience, showing the path of the

locking nib for disengagement with the cam.
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DETAILED QBSCRIPZIQN OF THE INVENTION
In the accgmpanying drgﬁings, FIGS. 1-4 disclose
the preferred embodiment of tool T of the present in#ention
with the receptacle designated as R -and the insert
designated -as I. Tool T is preferably made of a corrosion-
resistant metal which allows it té be used in a number of
environments, such as air and water.

As shown in FIG. 1, receptacle R includes a

.generally cylindrical protective housing or outer sleeve 10

with a rotatable inner sleeve 12 coaxially.positioned
therein. Inner sleeve 12 is free to rotate 360 degrees

inside outer sleeve 10.

The open end 14 of inner sleeve 12 is slightly

offset from the open end 16 of outer sleeve 10 to define a

circular recess 13. This recess 13 acts to proteét the.
inner sleeve 12 while inserting insert I into receptacle R.

Two nibs or locking members 18 and 20 are mounted

to the inner wall 22 adjacent enﬁ 14 of inner sleeve 12.

The locking members 18 and 20 afe positioned approximately
180 degrees apart. While the present invention shﬁws two

locking members, it isléonﬁemplated to be within the scﬁpe
of this invention to have as few as one locking member, or

more than two locking members.
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In a preferred embodimeht; locking members 20 and
18 are each in the form of a four sided projection including
flat top 17, with its efoss-section being generally square.

In another preferred embediment (showﬁ by dottedr
lines in FIG. 3A), corners 19 may be slightly tapered or
bevelled as desired,-while still maintaining flat top
surfaée 17, in order to reduce wear on'the contacting
surfaees of the tool components. It is within the scope of
the present invention to provide other configurations for
the locking members so long as the locking members can
rigidly engage insert I. |

' As shown in FIG. 2, inseri I is generally -

cylindrical in shape and -includes a base portion 30'and a
cam portion 32. Base portion 30 is threaded for attachment
to an object (not shown) to be lifted. Can portion 32
includes an elongated center extension 34 and a cam 36
positioned on and peripheral to center exﬁension 34.

As best shown in FIGS. 5 and 6, cam 36 iﬁcludes a
front guide 38 and a rear guide 40. Front guide 38 is
axially spaced apart from rear guide 40. Frent guide 38

includes two generally diametrically opposed spiral members

42 and 44 which are identical in size and cenfiguration.

Likewise, rear guide 40 includes two generally diametrically
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opposed spiral members 46 and 48, which are also identical
in size and configuration. Rear spiral members 46 and 48
are positioned axially offset with front spiral members 42
and 44. Each of the front ané rear spiral members 42, 44,
46 and 48 is preférébly generally triangular in shape.

While two spiral members are shown for each of the front and
rear guidés, it is within the scope of the present invention

té provide a single spiral member for each of the front and

#

rear .guides, or to prov’ide more than two spiral members for
each of the front and rear guides.

As best shown in FIGS. 5 and 6, front spiral
members 42 ;n@ 44 éach have entrance spiral edgés 50 and 54,

and an exit spiral edge 52. A front slot 56 is provided in

each of the front spiral members 42 and 44 generally nearest

rear guide 40. Front slot 56 is shaped to effectively
receive either of locking members 18 and 20. '

As best shown in FIGS. ‘5 and 6, entrance spiral
edges 50 of each f;ont spiral mémber 42 and 44 slope
downwardly toward base 30 at an angle to the central

longitudinal axis x of extension 34, and entrance spiral

edges 54 thereéof extend generally parallel to axis x.-

Likewise, exit spiral edges 52 of each front spiral member

42 and 44 also slope downwardly toward base 30 at an angle
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to the central longitudinal axis of extension 34 but at an
angle generally perpendicular to entrance spiral edges 50.

As further best shown in FIGS. 5 and 6, each of

" rear spiral members 46 and 48 have an alignment spiral edge

57, an exit edge 59 and a rear slot 58. Alignﬁent spiral
edges 57 of each rear spiral member 46 and 48 slope

downwardly toward base 30 at an angle to the central

' longitudinal akis of extension 34, and exit edges 59 thereof

extend generally parallel to axis x. Rear slot 58 is
pbsifioned near base 30 and is shaped to effectively receive
either of locking members 18 and 20.

As shown in FIGS. 2-4, insert I includes a flange

60 positioned intermediate base 30 and cam portion 32 for

_ preventing overinsertion of insert I into receptacle R (see

FIG. 4).
The dimensioné of insert I and receptaéle are such |

that cam 36 can be readily inserted into and removed from .

inner sleeve 12, while maintaining a tightly controlled fit.

. OPERATION
In operation, recepﬁacle R is attached to the end

of -a Powered Axial Locating,uechanism (PALM) (not shown) or

10

¢
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other liffing device, while insert I is connected to the

object to be retrieved or picked up (not shown) by base 30.

As shown in FIG. 3,~receptac1e h is génerglly
axié;ly aligned with insert I prior to placing insert I into
receptacle R. As insert I is insertéd into receptacle R,’
the recess 13 acts as a guide to help align cam portion 32 -

with inner sleeve 12, allowing locking members 18 and 20 to

_.engage front spiral members 42 and 44 of front guide 38.

Referring now to FIG. 5, a schematic illustration
of the receptaéle R engaging the insert I is shown. Front
spiral members 42 and 44, Sl s spiral members 46 and 48
are shown flat and locking member‘;o is shown;in cross
section. Locking member 18, although not shown in FIG. 5
engages the insert I in the same ﬁanner as dgscribed below.

As inner sleeve 12 is moved over cam 36, locking
ﬁember 20 will be positioned somewhere between entrance
spiralredges 50 and 54 of front spiral members 44 and 42,

respectively. If locking member 20 engages entrance spiral

edge 54 of spiral member 42, locking member 20 will move

along path y generally parallel to axis x until it engages

alignment spiral edge 57 of rear spiral member 48 as inner

sleeve 12 is moved toward base 30. 1If, on the other hand,

locking member 20 engages entrance spiral edge 50 of front

11
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spiral megber 44, innér sleeve 12 will rotatg tyereby moving
locking member 20 down entrance séiral edge 50 along path 2
until it engages alignment spiral edge 57 of rear spiral
member 48, és/inner sleeve 12 is moved foward Ease 30.:
once locking member 20 engages alignment spiral
edge 57 of rear spiral member 48 and as inner sleeve 12 is
further moved toward base 30, locking member 20 would _
continue to move down along alignment spiral edge 57 until
locking member 20 is in verticallalignment with slot . 56.
When)locking member 20 is positioﬁed in alignpénﬁ
with front slot 56, receptacle R is. then moved up or away
from base 30 causing 1ockiﬁg member 20 to secd;ely eﬁgage

slot 56. This allows the object into which the insert T is

' connected to be lifted or pulled up. Although not shown, an<

external visual "engagement" marking would be provided at a
convenient location on or about the tool to indicate to\an
operator that the‘locking members 18 and 20 are in vertical
alignment with corresponding slots 56. | .
While FIG. 5 illustrates locking member 20 being
initially oriented with entrance spiral edges 50 and 54 of
front spiral members 44 and 42, respectively, it is
contemﬁlated'that locking member 20 couid be oriented in any

position therebetween with the ultimate engagement of

S ' 12
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locking member 20 with slot”5§ operating in substantially
the same manner as described above.

, Referfing:now to FIG. 6, a schematic illustration
of the receptacle R disengaging from the insert I is shown.
Front spiral members 42 aﬁd 44, and rear spiral membgrs 46
and 48 are shown flat andtlocking member 20 is shown in
cross-section. -

| In order to disengage insert I from receptacle R,
the object being held is lowered until the obﬁect comes to
rest (not shown) on a support surface. Receptacle R is then
lowered relative fo insert I so as to disengage locking .
member 20 from front slot 56. As ;eceptacie R is continued

to be lowered, locking member 20 would first engage

alignment spiral edge 57 of rear spiral member 48 and upon

continued lowering of receptacle R would cause inner sleeve
12, and thereby locking member 20, io rotate, until locking
member 20 ehgages rear slot 58. As can be seen from FIG. 6,

in this position locking member .20 would be in vertical

-alignment with exit spiral 52 of front spiral member 42.

Receptacle R is then liﬁted_or moved away from
base 30 with locking member 20 following rear exit edge 59
of spiral member 46 along path xx to exit spiral edge 52.

When locking member 20 engages exit spiral 52 of front

13 ) , \
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~ spiral member 42, inner sleeve 12 and locking member 20

rotate free of engagement with insert I Alohg path yy.
As the engagement marking noted above, an external
visual "disengagement" marking would be provided at a |

suitable location to indicate to the operator that locking

.members 18 and 20 are in slots 58 and therefore in vertical

alignment with corresponding exit spiral edges 52.

An advantage of the fotating inner sleeve 12, is
that lockipg members 18 and 20 do not have to be in any’
specific orientatioﬁ prior to engagement. Front spiral

members 42 and 44 automatically align locking members: 18 and

20 for engagement and disengaéement. In addition, no

speciallresetting of either of receptacle R or insert I is
needed after disengagement.. |

As can be seen in FIG. 4, when locking meﬁber 20
engages with.rear slot 58, outer sleeve 10 will come in
contact with flange 60 thus preventing overinsertion of
insert I_and any damage io receptacle R, insert I, or the
object to be lifted.

| While this inveﬁtion has been described as having

a preferred design, it is understood that it is capable of
further modification, uses and/or adaptations following. in

general the principle of the invention and including such

14



departures from the present disclosure as come within known
or customary practice in the art to which the invention
pertains, and as may be applied to the essential features

~ set forth, and fall within the scope of the invention or the

limits of the appended claims.

15
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ABSTRACT OF THE DISCLOSURE
A tool fo; releasably holding ah,opject includes a
receptacle having an outer sleeve and a rétgtable inher
sleeve. The inner sleeve is coaxially pésitionéd_within the‘
outer sleeve and includes a 16cking membér. _An insert which
is adaptéd to be operably associated with the receptacle

includes a cam. The cam includes a guide and a slot so that

~ when theicam is inserted into the inner sleeve, the guide

aligns the locking member with the siot'aliowing the locking
member to engage the slot thereby holding the receptacle and

the insert together.

23
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