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[5 7] ABSTRACT 
A tape spool and cover are latched together by a tubu— 
lar sleeve arrangement. A hollow core tape spool has 
an inner frustro-conical camming surface adjacent an 
axially outwardly facing shoulder. A releasable latch 
includes a unitary resilient sleeve inserted into the hol 
low core and is cammed radially inwardly for creating 
radial outward forces on the opposite sleeve end out 
side the spool. A ?rst axial end portion of the sleeve 
has a ?rst type locking resilient ?nger extending out of 
the hollow core and a second type resilient ?nger in 
locking engagement with the hollow core tape spool. 
A radially inwardly extending annular rib divides the 
?rst and second axial end portions to provide a bend 
ing moment transfer ring. The slots de?ning the axially 
extending ?ngers extend to and preferably into the rib 
for providing a moment bridge for transferring the ra 
dial inward compression on the second axial end por 
tion to a radially outwardly exerting force in the ?rst 
axial end portion. It is preferred that such slots termi 
nate on or near a common circumferential line ex 
tending around the sleeve. The outer end portion of 
the ?rst type of ?ngers includes a latching shoulder, 
plus a camming surface for enabling radial inward 
camming all ?rst type ?ngers for enabling releasable 
engagement between the tape spool and a cylindrical 
COVCI'. 

19 Claims, 7 Drawing Figures 
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INFORMATION STORAGE ARTICLES 
EMPLOYING RESILIENT LOCKING SLEEVES 

BACKGROUND OF THE INVENTION 

The present invention relates to insertable locking 
mechanisms, particularly of the tubular type, for use 
with hollow core articles. 

Spools for supporting magnetic media spirally wound 
thereon have employed various mechanisms for attach 
ing the spool to rotatable supports and/or dust covers. 
Since such spools should be low cost, any such locking 
mechanisms should have a corresponding low cost. 
Further, if the mechanism is manufactured separately 
of the spool, the assembly of the two parts should be ex 
tremely simple and low cost. 
Some tape-containing spools are usable with auto 

matic apparatus. Such automatic apparatus automati 
cally engages and disengages the locking mechanisms 
on the spool. Because of desired low cost, it is highly 
desirable that such locking mechanisms be manufac 
tured using plastic molding processes employing known 
resilient plastic materials. Also, because of the contam 
ination problem of magnetic tape causing dropouts and 
the like, the locking mechanisms should be carefully 
designed to avoid wear. That is, when the locking 
mechanism engages automatic apparatus for spool sup 
port opening or closure, reducing wear minimizes the 
amount of debris generated during each attachment or 
closure. This, in turn, reduces the exposure for mag 
netic recording errors caused by such debris being gen 
erated in the immediate vicinity of a recording me 
dium. 

Further, many automatic apparatus require for 
avoiding tape position errors during spool rotation the 
spool to be precisely centered; accordingly, any locking 
mechanism should be self-centering not only on the 
spool, but also in the locking engagement portion. This 
centering is important for reducing vibrations when the 
spool is being rotated at high rotational velocities. The 
force required to engage and disengage the locking 
mechanism should be carefuily controllable. Such 
forces should be chosen to be suf?cient to minimize the 
amount of power required, but should be suf?ciently 
strong to ensure that the spool of tape is always af?xed 
to either the closure or the attached apparatus in a se 
cure manner. These camming forces are affected by 
wear and tolerances of manufacture. 
An example of an information media storing article 

with which the present invention may be successfully 
employed is shown in the commonly assigned copend 
ing patent application, Ser. No. 318,954, ?led Dec. 27, 
1972. 

SUMMARY OF THE INVENTION 

A sleeve-type insert constructed in accordance with 
the present invention and being particularly adaptable 
for insertion into a hollow core member, such as the 
hollow core of a tape spool, consists of a unitary cylin 
drical body having ?rst and second axial'end portions 
and consisting of resilient material. The sleeve prefera 
bly, but not necessarily, includes an annular radially in 
wardly extending rib separating the ?rst and second 
axial end portions. Each axial end portion has a plural 
ity of slots extending axially approximately from the 
area of the rib to the respective axial ends such that 
each axial end portion consists of a plurality of axially 
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2 
extending integrally formed resilient ?ngers. The slots 
in the ?rst and second axial end portions are circumfer 
entially displaced such that a stress transferring bridges 
in the area of the rib extends between ?ngers in the op 
posite axial end portions. ' 

In a preferred form of the invention, a‘?rst axial end 
portion includes a plurality of locking ?ngers each hav 
ing a radially extending shoulder at the outward end 
portion, which also is the axial end of the ?rst axial end 
portion. Additionally, a second type of axially extend 
ing ?ngers, shorter than the ?rst type, is disposed inter 
mediate two of said ?rst type of ?ngers. The second 
type of ?nger has a radially extending latch detent for 
insertion into a receptacle portion of the hollow ‘core 
member into which the sleeve is inserted. It is preferred 
that the outer end portions of the ?rst type of ?ngers 
in the ?rst axial end portion have all the same dimen 
sions. Hence, each two ?rst type ?ngers bracketing a 
second type ?nger extend circumferentially around the 
outer axial end of the second type of ?ngers. 
The second axial end portion has a plurality of slots 

ending at the rib portion immediately adjacent the ?rst 
type of ?ngers. It is preferred that such second axial 
end portion slots be centrally located between adjacent 
slots bordering each of the ?rst type of ?ngers. In one 
form of the invention, the slots de?ning each second 
type of ?nger end adjacent a broad circumferential ?n 
ger of the second axial end portion. In another version 
of the invention, there is an additional slot extending 
toward the rib end portion of the second type of ?rst 
axial end portion ?ngers. 

In the most preferred form of the invention, the slots 
in the ?rst and second axial end portions both termi 
nate approximately along a common plane transverse 
to the axis of the sleeve. Hence, the termination of each 
slot is on a circumferential line somewhere in the area 
of the rib. Overlapping or underlapping the slots varies 
stress concentrations, preloading displacements, and 
load or stress transfers. 
The invention also contemplates the combination of 

the above-described sleeve inserted into a special re 
ceptacle formed in the hollow core member, preferably 
the core member of a magnetic tape spool. Such core 
member has an open axial end having a ?rst cylindrical 
end portion. At the inner end of the cylindrical end 
portion is an annular shoulder facing such open axial 
end. At the radial inner end of the axial facing shoulder 
is a frustro-conical cam. The inside diameter of the 
frustro-conical cam begins with a diameter greater than 
the outside diameter of the second axial end portion 
and recedes in a direction away from the open axial end 
to a diameter substantially smaller than the outside di 
ameter of the sleeve. The sleeve, inserted with the sec 
ond axial end portion, is radially compressed by the 
frustro-conical cam. Additionally, the hollow core 
member has a plurality of detents for receiving the de~ 
tent members on the axial end portions of the second 
type of ?ngers. The sleeve is inserted until those de 
tents are latched in such receptacles. The sleeve is 
?rmly held in the hollow core member by the resilient 
urging of the second type of ?ngers by the radial com 
pression of the second axial end portion. The ?rst type 
of ?ngers extends axially outwardly beyond the ?rst 
axial end portion of the hollow core member for receiv 
ing a cover and latching same to the spool. Such ?rst 
type ?ngers are radially inwardly urgeable against the 
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force transmitted thereto by the ?ngers of the second 
axial end portion. 
The arcuate surfaces of the axial end portion of the 

?rst type of ?ngers have a radius of curvature in accor 
dance with a minimum of radius of the ?rst axial end 
portion when being cammed radially inwardly for 
latching or unlatching action. This arrangement re 
duces wear. It is preferred that the radial extension on 
both the ?rst and second types of ?ngers in the ?rst 
axial end portion be outward. 
When inserted into the hollow core member, the 

sleeve insert rib portion is suspended in a free space be 
tween the axially facing shoulder and the engagement 
of the second type of ?ngers with the detent recepta 
cles. This arrangement facilitates transfer of forces in 
a symmetrical manner to all of the ?rst type of fingers 
which facilitates the use of a cylindrical tool for simul 
taneously and equally radially inwardly urging all of the 
?rst type ?ngers away from engagement with the inner 
diameter of the hollow core member thereby releasing 
a cover or sleeve latched to the hollow core member. 
A spool support member may also be engaged to the 
spool through the use of the radial shoulders on the 
axial end portions of the ?rst type of fingers. 
The foregoing and other objects, features, and advan 

tages of the invention will be apparent from the follow 
ing more particular description of the preferred em 
bodiments of the invention, as illustrated in the accom 
panying drawing. 

The Drawing 

FIG. 1 is a diagrammatic sectional view of a stressed 
sleeve in one axial end portion of a hollow core mem 
ber. 
FIG. 2 is a perspective view of the stressable sleeve 

of the present invention. 
FIG. 3 is an exploded simpli?ed perspective view, 

partially in section, of a spool storage cartridge employ 
ing the present invention. 
FIG. 4 is an enlarged and simpli?ed fragmentary cen 

tral cross-sectional diagrammatic view of a cartridge 
illustrating one aspect of the locking mechanism for the 
FIG. 2 illustrated cartridge in a closed and locked rela 
tionship. The sleeve is not separately shown. 
FIG. 5 is a simpli?ed enlarged fragmentary cross 

sectional diagrammatic view, similar to FIG. 4, showing 
a cartridge supported via a stressed sleeve. 
FIG. 6 is a simpli?ed enlarged fragmentary cross 

sectional diagrammatic view similar to FIG. 4 of a car 
tridge being opened. 
FIG. 7 is a simpli?ed partial diagrammatic showing of 

an improved end con?guration for locking ?ngers on a 
sleeve insert. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now more particularly to the drawing, like 
numerals indicate like parts and structural features in 
the various views and diagrams. Sleeve 10 is insertable 
into hollow core member 44 via open axial end 48. Hol 
low core member 44 includes a hollow cylindrical axial 
end portion 11 with an inside diameter substantially 
greater than the outside diameter of cylindrical sleeve 
10. At the axial inner end of axial end portion 11 is an 
nular outward axial facing truncated conical annular 
shoulder 12. Axially inward of annular shoulder 12 is 
frustro-conical tapered ramp or cam 13. Ramp 13 cen 
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4 
ters insert 10 inside hollow core member 44 and simul 
taneously exerts radial inward forces on all ?ngers 14 
of the second axial end portion of sleeve 10. This radial 
inward moment is transferred via central stress trans 
ferring section 15 to a set of axially outwardly extend 
ing locking ?ngers 52. The transmitted forces result in 
?ngers 52 being radially outwardly urged against the 
inner diameter of hollow core member 44 at its one 
axial end 48. Additionally, the same forces generated 
on ?ngers 14 are transmitted through central section or 
rib 15 to a plurality of sleeve retaining axially extending 
?ngers (second type) 17. Each ?nger 17 has a radially 
outwardly extending detent l9 engageable into detent 
receptacle or aperture 20 in axial end portion 11 of hol 
low core member 44. Detents 19 ?rmly retain sleeve 10 
inside hollow core member 44. 
Each of the locking ?ngers 52 extends axially out 

wardly beyond open end 48. Each ?nger has a radially 
outwardly extending locking shoulder 64 spaced from 
axial end 48 for receiving a tubular cover 26, later de 
scribed, for locking same to the spool, which includes 
core member 44. Cover 26 includes a camming surface 
which engages camming surface 62 of axial outer end 
portion 152 urging all of the locking ?ngers 52 simulta 
neously and symmetrically radially inward, such that 
the camming surface on the cover slides over surface 
62 and then engages locking shoulder 64. Fingers 52 
return to the radial outward position for latching the 
cover securely to the spool member. 
To reduce wear, it is desirable that the tubular cover 

26 move over the spool in a truly concentric manner. 
To this end, all of the outward portions 152 of locking 
?ngers 52 are identically formed; i.e., they have the 
same circumferential extent. To achieve this result, the 
two locking ?ngers 52a and 52b bracketing a second 
type ?nger 17 have a circumferentially reduced portion 
adjacent the second type ?ngers 17. Beyond the outer 
axial extent of each ?nger 17, as at detent 19, ?ngers 
52a and 52b have a circumferentially enlarged portion 
to achieve the above-stated results. In a preferred form 
of the invention, all of ?ngers 52 are constructed as 
shown for ?ngers 52a and 52b bracketing a second type 
?nger 17’. In one constructed version of the invention, 
four sets of ?ngers 52a, 52b and second type ?ngers 17 
constituted the ?rst axial end portion of a sleeve. 
Second axial end portion, including ?ngers 14, in one 

constructed embodiment, had ?ngers of different cir 
cumferential extents. First ?ngers 14a circumferen 
tially bracket elongated slots 23 and 24 between two 
adjacent ?rst type .or locking ?ngers 52. The second 
axial end portion also has circumferentially enlarged 
?ngers 14b with a circumferential extent bracketing 
second type ?nger 17 of the ?rst axial end portion and 
the two adjacent slots 25. The radial inward compres 
sion of ?ngers 14b not only radially outwardly urge ?n 
gers 17, respectively, but also assist in the radial out— 
ward urging of ?ngers 52a and 52b, respectively. Be 
cause of differing circumferential extents between ?n 
gers 14a and 14b, it is important that the different size 
?ngers be symmetrically disposed about the sleeve. Ad 
ditionally, a slot may be provided within ?nger 14b as 
indicated by dotted line 27, which slot may have an 
axial extent less than the other slots within the second 
axial end portion. Other con?gurations can readily be 
envisioned, including some alternatives discussed later. 
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The annular rib 15 can have an axial extent as shown 
by dotted lines 29 in FIG. 2. The slots in both the ?rst 
and second axial end portions extend into the rib por 
tion up to a common circumferential line 30 axially 
centrally of rib 15. This arrangement provides for good 
bending moment transfer between the two axial end 
portions. By making a slot shorter, the bending moment 
is reduced; that is, if the slot did not terminate in ap 
proximate vicinity of rib 15, the radial inward urging of 
?ngers 14 in the second axial end portion would not be 
fully transmitted to the ?ngers in the ?rst axial end por 
tion. That is, the radial outward urging of locking ?n 
gers 52 would be reduced by shortening the slots. Ac 
cordingly, for maximum controlled force transfer, the 
slots in the ?rst and second axial end portions should 
terminate in the proximate vicinity of common circum 
ferential line 30, which de?nes a common plane trans 
verse to the axis of sleeve 10. It is permissible within the 
invention to underlap the slots to the outer axial perim 
eter of rib 15 such as identi?ed by lines 29 in FIG. 2. 

It should also be noted that the circumferential ex 
tent of ?ngers 14, 52, and 17 is much greater than the 
circumferential extent of the slots. This is a design 
choice to provide maximum forces being transferred 
from the radial inward urging of ?ngers 14 to the ?n 
gers 17 and 52 in the ?rst axial end portion. 

In a constructed embodiment of the invention, the 
axial length of ?ngers 14 is approximately one-half of 
the axial length of ?ngers 52. This means that the radial 
inward force exerted on ?ngers 14 by frustro-conical 
camming surface 13 is approximately twice as great as 
the radial outward urging of ?ngers 52 at the actual 
outward end portions 152. Also, ?ngers 17 in the ?rst 
axial end portion are somewhat shorter than looking 
?ngers 52. The result is that the radial outward urging, 
i.e., the locking force, on detents 19 is substantially 
greater than the locking force exerted on locking ?n 
gers 52. In such constructed embodiment, locking ?n 
gers 17 have a somewhat greater axial length than sec 
ond axial end portion ?ngers 14, the actuating ?ngers 
in the radial force locking engagement provided in the 
?rst axial end portion. This arrangement is a best mode 
of practicing the invention. Keeping the force on de 
tents 19 greater than on locking ?ngers 52 ensures that 
sleeve 10 stays secured to the hollow core even when 
?ngers 52 are moved radially inwardly, as later de 
scribed. 
The internal surface features of hollow core member 

44 cooperate with the geometric con?guration of 
sleeve 10 to provide optimum controlled transfer of the 
radial inward forces on ?ngers 14 to radial outward 
forces on locking ?ngers 52. The axial end cylindrical 
portion 1 1 has an inside diameter greater than the out 
side diameter of sleeve 10. This permits sleeve 10 to be 
suspended in free space inside this portion. Axially out 
wardly facing shoulder 12 reduces the inside diameter 
of hollow core member 44 to a diameter less than the 
outside diameter of sleeve 10. Then, frustro-conical 
surface 13 further reduces the inside diameter for ex— 
erting radial inward forces on ?ngers 15 as sleeve 10 is 
inserted into member 44. The axial lengths of fingers 
l4 and 52 are selected such that annular rib 15 is dis 
posed in the free space within axial cylindrical end por 
tion 11 just axially outward of shoulder 12. Rib 15 and 
the ?nger portion in juxtaposition thereto are in free 
space permitting free movement of the sleeve in this 
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6 
area for ef?ciently transferring radial forces from ?n 
gers 14 to ?ngers 52. The annular space between sleeve 
10 and portion 11 in the vicinity of rib l5 permits unin 
hibited movements for enabling the abovementioned 
ef?cient transfer of forces. Rib 15 is an annular fulcrum 
for the transfer of the radial forces. Without rib l5, 
stress concentrations in the area where the ?ngers join 
about common line 30 could cause fractures with resul 
tant decreased ef?ciency of energy transfer between 
the radially urged ?ngers. 
The combination of hollow core member 44 and 

sleeve 10 is best used in connection with a tape 
containing cartridge 16 shown in FIG. 3. A tubular 
cover 26 is releasably locked to core member 44 via 
locking ?ngers 52 locking shoulders 64. In this regard, 
in cartridge 16, tubular cover 26 axially slides over core 
44 to engage radially enlarged base or spool ?ange 46 
of single-?anged spool 28. Cover 26 has open end 32 
and a tapered and partially closed end 34. Tapered end 
34 provides ease of entry and centering in a storage 
compartment (not shown). Cover ?ange 36 partially 
closes end 34 and has locking shoulder 38 for sealing 
engagement with base 28 via resilient washer 40. Cover 
portion 42 adjacent open end 32 is tapered at the inner 
surface to a reduced thickness. 
Base 28 is a single ?ange spool including cylindrical 

hub or core portion 44 with spool ?ange 46 ?xed to the 
hub at one end. End 48 of hub 44 opposed to ?ange 46 
is hollow for receiving sleeve 10 having resilient lock 
ing ?ngers 52. The hub is designed to carry a ?exible 
wound web 54, shown in phantom, for example, in the 
fonn of magnetic tape, on the hub surface bounded by 
spool ?ange 46 and resilient ?ngers 52. The face of 
spool ?ange 46 opposed to hub 44 includes a clutch 
surface in the form of serrations 56 circumferentially 
spaced around magnetically permeable disk 22. De 
formable skirt 58 extends at an angle from the periph 
ery of spool ?ange 46 away from hub 44. 
When cover 26 and base 28 are brought together, 

hub 44 and web 54 extend into and are surrounded by 
the open tubular portion of cover 26. As closure is con 
tinued, cam surfaces 62 of resilient ?ngers 52 come 
into contact with annular cover ?ange 36. This action 
?exes ?ngers 52 inwardly to pass into and through the 
central opening in cover ?ange 36 past washer 40 to 
locking shoulder 38. When closure is completed, cam 
portion 62 of each resilient ?nger 52 extends past an 
nular ?ange 36, so that the lateral inward constraint of 
annular ?ange 36 is no longer applied to resilient ?n 
gers 52. In this unconstrained condition, resilient ?n 
gers 52 straighten; and locking teeth 64 bear axially 
against locking shoulder 38, see FIG. 4. With locking 
shoulder 38 and resilient locking ?ngers 52 locked to 
gether, base 28 is secured within tubular cover 26. 
With closure of the cartridge completed, resilient 
washer 40 contacts an adjacent edge of wound web 54 
to retard the web from unwinding inside cartridge 16. 

Referring again to FIG. 4, a segment of the cartridge 
with cover 26 and spool 28 locked together is diagram 
matically shown in simpli?ed cross-section. For sim 
plicity, in FIGS. 4 and 6, sleeve 10 is shown as an inte 
gral part of hollow spool core 44, it being understood 
the arrangement of FIGS. 1 and 2 is used in apparatus 
shown in these ?gures. 

Fingers 52 remain in locking contact with shoulder 
38 until urged radially inwardly. The resiliency and di 
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mensions of the ?ngers is such that an axial force ex 
erted between the cover and base member will not nor 
mally release the ?ngers 52 from locking shoulder 38. 
Similarly, the number, array, resiliency, and dimen 
sions of the ?ngers also normally prevent manual re 
lease of the ?ngers from the shoulder. Fingers 56 are 
arrayed in such a manner and are of such stiffness that 
in the absence of tool 74 (FIG. 6) they cannot normally 
all be depressed simultaneously manually without great 
dif?culty. As long as one ?nger remains in locking 
contact with shoulder 38, separation of the base and 
cover members is not possible. Cover 26 completely 
encloses base 28 such that no portion of the base can 
be readily grasped to remove the cover. 
When base 28 and cover 26 are in closed relation 

ship, tapered end wall cover portion 42 frictionally en 
gages deformable skirt 58 of spool ?ange 46. In a pre 
ferred embodiment, the angle of skirt 58 and the angle 
of tapered wall portion 42 are such that contact be 
tween the two elements is made quickly during closure; 
and the seal is tight and substantially dust proof. 
FIG. 4 also shows an annular groove 66 on the inner 

surface of ?ngers 52. This radially inwardly opening 
groove provides for releasable latching for engagement 
with detent 12 for retaining the cartridge during stor 
age or conveyance. The right side of FIG. 5 shows, in 
phantom, the details of one form of detent 12. A num 
ber of resilient detent ?ngers 68 each have a beaded tip 
72 for camming engagement and disengagement with 
groove 66 in resilient ?ngers 52, as shown. Relative 
axial movement between cartridge 16 and detent 12 
cams detent ?ngers 68 inwardly until the beaded tips 
72 on ?ngers 68 seat in groove 66 to secure the car 
tridge. Cartridge 16 is disengaged from detent 12 by 
pulling them apart with a force exceeding the resiliency 
of detent ?ngers 68. 
To remove cover 26 from base 28, as shown in FIG. 

6, tool 74 has annular cam follower 76 to mate annu 
larly disposed cam surfaces 62 on ?ngers 52 simulta 
neously upon movement of tool 74 towards the car 
tridge. Each cam surface 62 rides on the surface of cam 
follower 76 to inwardly urge ?ngers past shoulder 38 
for releasing cover 26. As shown in FIG. 6, ?ngers 52 
are in an unlocking relation to shoulder 38, and separa 
tion of the base and cover members is being initiated 
by the continuing axial movement of the tool to push 
spool 44 from cover 26. 

In inserting and removing tubular cover 26 from the 
tape spool, the sliding engagement of the cams on the 
cam surfaces of the tubular cover, such as washer 40 of 
FIG. 4, may cause wear on the cammed surfaces. Such 
wear may generate particulate matter, which can con 
taminate recording media on the spool. That is, such 
minute debris on a recording media can cause signal 
dropout and, hence, recording errors. Therefore, it is 
extremely important that wear be reduced on camming 
surface 62 for reducing such debris. This is accom 
plished by adjusting the radius of curvature of camming 
surface 62 to that radius of the maximum radial inward 
de?ection of locking ?ngers 52 rather than establishing 
a radius of curvature for surface 62 that is equal to the 
radial outward radius of sleeve 10. In FIG. 7, two ?n 
gers 52 are shown in the radial outward position with 
the solid lines 79 representing the radius of curvature 
of sleeve 10 from its central axis 80. This is the maxi 
mum radius of curvature. The radius of curvature of 
the inner annular camming surface on tubular cover 26 
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corresponds to the maximum inward de?ection of ?n 
gers 52 as from axis 81, which is substantially less than 
the maximum radius of curvature. This arcuate cam 
surface, represented by dotted line 82 engages surface 
62 only at the circumferential extremities 83 and 84 of 
all ?ngers 52. The circumferential central portion 85 of 
?ngers 52 initially is not engaged with the inner annular 
camming surface of tubular cover 26. As a result, maxi 
mum forces are exerted at 83 and 84, resulting in in 
creased wear. Such increased wear on camming surface 
62 is alleviated by adjusting the radius of curvature of 
camming surface 62 to that of dotted line 82 such that 
the annular inner facing camming surface of tubular 
cover 26 engages substantially all, if not all, the cam 
ming surface 62 of all ?ngers 52. This substantial con 
tiguous engagement across the circumferential extent 
of all surfaces 62 continues throughout the radial 
movements of axially outer end portions 152 thereby 
minimizing wear by reducing forces to a minimum 
across the camming surfaces. In FIG. 7, the radial in 
ward position of the two ?ngers 52 is indicated by dot 
ted lines 86.. It should be noted that dotted lines 82 and 
86 have arcuate portions which are concentric about 
axes 81 and 80, respectively. 
Choice of materials for the base, cover, and locking 

mechanism of the cartridge and detent may be such as 
to avoid wear and generation of debris within the car 
tridge and the storage apparatus. The various parts are 
constructed either of wear resistant resilient metals or 
plastics which do not deteriorate or generate particles 
upon contact and which provide sufficient stiffness to 
avoid manual unlocking of the cartridge. More impor 
tantly, it tends to minimize degradation (creep and 
fatique) with time. The choice of such materials is 
within the skill of the art. It is preferred that sleeve 10 
be molded from an acetal resin (polyacetal), such as 
DELRIN or CELCON materials, no limitation thereto 
intended. 

It must also be understood that the preferred embodi 
ments set forth hereinabove may be easily modi?ed 
while leaving the resulting mechanism within the scope 
of the subject invention. For example, reversal of the 
parts in the locking mechanism from the cover member 
to the base member may be readily achieved. Short 
locking ?ngers with longer second type ?ngers may 

also be employed. In another variation, detents 19 may 
be on locking ?ngers 52, the radial movements of such 
?ngers being such that a detent l9 always remains 
latched as shown in FIG. 1. One locking ?nger 52 per 
one detenting ?nger 17 may also be employed. From 
the above discussion, is is apparent that a myriad of 
slot-?nger selections are usable to practice the present 
invention, no limitation to the illustrated or described 
con?gurations intended. 
A secondary embodiment allows tha slots to be axi 

ally aligned. While the preferred illustrated embodi 
ment has better force transfer characteristics, slot and 
?nger axial alignment permits more facile variable 
stress ?nger loading. For example, ramp or cam 13 can 
be axially slotted for receiving some of the ?ngers 14 
in slots to transfer less force to ?ngers 52 (now aligned 
with some of the ?ngers 14) with other ?ngers 14 pro 
viding stronger holding forces on ?ngers 17. Even with 
offset slotting, cam 13 may have an undulating surface 
for variable loading ?ngers 52 and 17. 
While the invention has been particularly shown and 

described with reference to a preferred embodiment 
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thereof, it will be understood by those skilled in the art 
that the foregoing and other changes in form and detail 
may be made therein without departing from the spirit 
and scope of the invention. 
What is claimed is: 
1. A sleeve for insertion into a hollow core member 

having a plurality of circumferentially displaced, radi 
ally inwardly opening latch receptacles adjacent one 
end, a radially inwardly extending annular shoulder dis 
posed axially inward of said receptacles from said one 
end and inside the core, and an annular camming sur 
face disposed axially inward of said annular shoulder 
from said one end; 

the improved sleeve comprising: 
a unitary tubular body having ?rst and second axial 
end portions and consisting of resilient material; 

an annular rib separating said ?rst and second axial 
end portions and extending radially inwardly from 
both said axial end portions; 

each axial end portion having a plurality of slots axi 
ally extending proximately from said rib to the re 
spective ends such that each said axial end portions 
consists of a plurality of axially extending resilient 
?ngers; 

said slots in said ?rst axial end portion being circum 
ferentially displaced from slots in said second axial 
end portion; and 

said fingers being of greater circumferential extent 
than said slots, and the sleeve having an outside di 
ameter greater than an inside diameter of the annu 
lar camming surface. 

2. The sleeve set forth in claim 1 further including in 
combination: 

said ?rst axial end portion having ?rst and second 
types of ?ngers; 

said ?rst type of ?ngers being locking ?ngers and ex 
tending proximately from said rib to an end of said 
?rst axial end portion and including radially ex 
tending shoulder means adjacent said ?rst axial 
end; 

said second type of finger being interspersed between 
said ?rst type of ?ngers and extending axially only 
partially toward said ?rst axial end and including a 
radially extending detent; and 

said second type of finger being symmetrically dis 
posed circumferentially about said sleeve. 

3. The sleeve set forth in claim 2 wherein each said 
?nger of the ?rst type having an outward end portion 
including said radially extending shoulder of circumfer 
entially equal dimensions and disposed about said 
sleeve such that said ?rst type ?ngers immediately adja 
cent said second type ?ngers having a smaller circum 
ferential extent from said detent on said ?rst type ?nger 
to proximately along said rib and including a greater 
circumferential extent axially outward of said detent 
means on said second type ?nger. 

4. The sleeve set forth in claim 3 wherein said resil 
ient ?ngers in said second axial end portion being dis 
posed alternately with said ?ngers of the ?rst type and 
including a ?nger having a circumferential extent 
greater than said ?ngers of the second type whereby 
slots in the first axial end portion adjacent said ?nger 
of the second type being opposite a same ?nger, re 
spectively, in the second axial end portion extending 
between the immediately abutting ?rst type fingers. 

5. The sleeve set forth in claim 3 wherein said second 
axial end portion includes slots extending to proxi 
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mately said rib immediate said ?rst type ?ngers and in 
cluding shorter axially extending slots circumferentially 
aligned with said second type ?ngers and being further 
from said rib than said ?rst type ?nger circumferen 
tially aligned slots. 

6. The sleeve set forth in claim 1 wherein all of said 
slots extend into said rib and effectively terminate sub 
stantially on the same circumference of said sleeve 
whereby a bending moment action between the ?rst 
and second axial end portions is established via said rib. 

7. The sleeve set forth in claim 6 wherein said rib in 
cludes a radially inwardly extending continuous cir 
cur'nferentially enlarged portion. ‘ 

8. The sleeve set forth in claim 6 wherein said second 
axial end portion is shorter than said ?rst axial end por 
tion; 

said ?rst axial end portion having first and second 
type ?ngers, said ?rst type of ?ngers extending axi 
ally to the entire length of said ?rst axial end por 
tion and said second type of ?ngers extending only 
partially the length of said ?rst axial end portion; 

said second type ?ngers being symmetrically dis 
posed circumferentially about said sleeve and in 
cluding radially extending detents at the outer end 
portions; 

said ?rst type ?ngers having radially outwardly ex 
tending shoulders at their outer end portions, each 
circumferential extent of said ?rst type ?ngers at 
the outer end portion being identical such that said 
?rst type ?ngers adjacent said second type ?ngers 
including a portion extending axially outward of 
said detent means; and 

said ?rst type ?ngers further including a camming 
surface extending from said radial shoulder out 
ward end to the radial inward side of said ?rst type 
?ngers for forming a camming surface for enabling 
urging said ?rst type ?ngers radially inward for 
closing the slots adjacent said outward end portions 
of said ?rst type ?ngers. 

9. The sleeve set forth in claim 8 wherein there are 
twice as many ?rst type ?ngers as second type ?ngers, 
and said second axial end portion slots being circumfer 
entially aligned between slots on adjacent sides of each 
of said ?rst type ?ngers with no slots being circumfer 
entially aligned with said second type ?ngers such that 
?ngers in said second portion being of different circum 
ferential extent with the ones adjacent said second type 
?ngers being of greater circumferential extent than 
others of said ?ngers in said second axial end portion. 

10. The sleeve set forth in claim 9 wherein said sec 
ond type ?ngers of said ?rst axial end portion having 
radially outwardly extending detents at the respective 
outermost axial end portion thereof; and 

said outer end portions of said ?rst type ?ngers hav 
ing a radius on said camming surfaces circumferen 
tially of said sleeve less than the radius of said 
sleeve when in its ‘radially expanded position. 

11. The sleeve set forth in claim 1‘ wherein said slots 
from both of said axial end portions extend into said rib 
to terminate on different circumferences of said sleeve 
whereby the bending moment between the ?rst and 
second axial end portions is decreased as measured 
when terminating said slots on the same circumferen 
tial or common line. 
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12. The sleeve set forth in claim 11 wherein said rib 
includes a continuous circumferentially extending en 
larged portion which extends radially inwardly. 

13. The sleeve set forth in claim 1 wherein slots in 
said second end portions terminate short of but in jux 
taposition to said rib, while the slots in said ?rst end 
portion terminate axially inside said rib, and said ?rst 
axial end portion having a greater axial extent than said 
second axial end portion, and said ?ngers in said ?rst 
end portion each including a radially extending portion 
for locking engagement with another member; and 

a ?rst group of said ?rst portion ?ngers having said 
radially extending shoulders at the axial outer end 
of said ?rst portion, while others of said ?ngers 
have said radially extending shoulders intermediate 
said ?rst radially extending shoulders and said rib. 

14. The sleeve set forth in claim 1 further including 
a radially outwardly extending detent means and radi 
ally outwardly extending latching means on said ?ngers 
in one of said axial end portions. 

15. A sleeve for insertion into a hollow core member 
and having a plurality of circumferentially displaced, 
radially inwardly opening latch receptacles adjacent 
one end, a radially inwardly extending annular shoulder 
axially inward of said receptacles with respect to said 
one end and inside the core, and an annular camming 
surface axially inwardly of said annular shoulder, 
the improved sleeve comprising: 
a unitary cylindrical body having ?rst and second 

axial end portions and consisting of resilient 
molded plastic type material; 

an axially central annular portion separating said ?rst 
and second axial end portions; 

each axial end portion having a plurality of slots axi~ 
ally extending from said annular portion to the re 
spective ends such that each said axial end portion 
consists of a plurality of axially extending resilient 
?ngers; 

said ?rst axial end portion having a greater axial ex 
tent than said second axial end portion; 

said axially extending ?ngers in said ?rst axial end 
portion being of ?rst and second types, a plurality 
of ?ngers of each said type, said second type ?n 
gers having a radially outward extending locking 
portion at the axial outward extremity of said ?rst 
axial end portion, said second type ?nger having a 
radially outwardly extending detent portion axially 
intermediate said annular portion and said locking 
portions; and 

at least one ?rst type ?nger being circumferentially 
interposed between any two of said second type 
?ngers. 

16. A sleeve for insertion into a hollow core member 
and having a plurality of circumferentially displaced, 
radially inwardly opening latch receptacles adjacent 
one end, a radially inwardly extending annular shoulder 
axially inward of said receptacles with respect to said 
one end and inside the core, and an annular camming 
surface axially inwardly of said annular shoulder, 

the improved sleeve comprising: 
a unitary cylindrical body having ?rst and second 

axial end portions and consisting of resilient mate 
rial; 

each axial end portion having a plurality of slots axi 
ally extending from the respective ends substan 
tially to a common circumferential line about said 
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12 
sleeve such that each said axial end portion consists 
of a plurality of extending resilient ?ngers axially 
extending from said common circumferential lines; 

said slots in said ?rst axial end portion being circum' 
ferentially displaced from slots in said second axial 
end portion; and 

said ?rst axial end portion having some ?ngers longer 
than others with each said other ?ngers being cir 
cumferentially interposed between two of said 
some ?ngers, each said ?ngers having radially ex 
tending detent portions at their respective axial 
outer end portions. 

17. A releasable latching assembly for selective re 
leasable engagement with an annular latch, 

the improvement including in combination: 
a body member to be latched having an axis of latch 

ing and a concentric cylindrical cavity; 
a ?rst portion of said cavity having a ?rst inside diam 

eter and including latch receptacles symmetrically 
disposed about the cavity; 

an axially outwardly facing shoulder at the inner end 
of said cylindrical cavity and a frustro-conical sur 
face extending axially inward concentric with said 
axis from said outwardly axially facing shoulder; 

a resilient tubular sleeve disposed in said cavity and 
having ?rst and second axial end portions; 

an axially central annular portion separating said ?rst 
and second axial end portions and disposed in said 
cylindrical cavity intermediate said axially facing 
shoulder and said locking means; 

said sleeve having an outside diameter less than the 
inside diameter of said cylindrical portion, but an 
outside diameter greater than the inside diameters 
of said frustro-conical section; 

each axial end portion of said sleeve having a plural 
ity of slots axially extending from said central annu 
lar portion to the respective ends of said sleeve, 
such that each said axial end portion consists of a 
plurality of axially extending resilient ?ngers; 

said slots in said ?rst axial end portion being circum 
ferentially displaced from said slots in said second 
axial end portion; 

said ?rst axial end portion having a greater axial ex 
tent than said second axial end portion; 

said frustro-conical surface radially inwardly urging 
?ngers in said second axial end portion whereby 
?ngers in said ?rst axial end portion are radially 
outwardly urged with the central portion of said 
sleeve being free to move within said ?rst cylindri 
cal cavity; 

said axially extending ?ngers in said ?rst axial end 
portion being of ?rst and second types, a plurality 
of such ?ngers of each said type, said second type 
?ngers having a radially outwardly extending lock 
ing portion extending respectively into said recep 
tacles in said surface of said cylindrical cavity and 
being symmetrically disposed circumferentially of 
said sleeve, each said ?rst type of ?ngers extending 
outwardly of said cylindrical cavity and including 
a radial outwardly extending locking shoulder sub 
stantially parallel to a surface of said member to be 
latched immediately adjacent and circumferen 
tially disposed with respect to said cylindrical cav 
ity; 

the arrangement being such that the radial inward 
urging on said ?ngers in said second axial ?ngers 
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urges the ?ngers in said ?rst axial end portion radi 
ally outwardly in a symmetrical uniform manner. 

18. The assembly set forth in claim 17 wherein said 
central annular portion includes a continuously cir 
cumferentially extending radially inwardly extending 
enlarged portion. 

19. A releasable latching assembly for selective re 
leasable engagement with an annular latch, 

the improvement including in combination: 
a body member to be latched having an axis of latch 

ing and a concentric cylindrical cavity; 
a ?rst portion of said cavity having a ?rst inside diam 

eter and including latch receptacle means symmet 
rically disposed about said cavity; 

an axially outwardly facing shoulder at the inner end 
of said cylindrical cavity and a frustro-conical sur 
face extending axially inward from said outwardly 
axially facing shoulder and concentric with said 
axis; 

a resilient tubular sleeve disposed in said cavity and 
having first and second axial end portions; 

an axially central annular portion separating said ?rst 
and second axial end portions and disposed in said 
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cylindrical cavity intermediate said axially facing 
shoulder and said locking means; 

said sleeve having an outside diameter less than the 
inside diameter of said cylindrical portion, but an 
outside diameter greater than the inside diameters 
of said frustro-conical section; 

each axial end portion of said sleeve having a plural 
ity of slots axially extending from said central annu 
lar portion to the respective ends of said sleeve, 
such that each said axial end portion consists of a 
plurality of axially extending resilient ?ngers; 

said frustro-conical surface radially inwardly urging 
?ngers in said second axial end portion whereby 
?ngers in said ?rst axial end portion are radially 
outwardly urged with the central portion of said 
sleeve being free to move within said ?rst cylindri 
cal cavity; 

the arrangement being such that the radial inward 
urging on said ?ngers in said second axial ?ngers 
urges the ?ngers in said ?rst axial end portion radi 
ally outwardly in a symmetrical uniform manner. 

* * * * * 


