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A Tape Head Actuator Assembly Havin9 A Shock Suppression Sleeve 

5 

10 

Cross-Reference to Related Patents 

This invention relates to the following patent which is 
assigned 'to the assignee of this application as of the date 
of filing: U.S Patent No. 5,446,438, entitled: "Head 

Actuator Having Spring Loaded Split Nut" to Kasetty. 

Field of the Invention 

The invention relates generally to a magnetic tape head 
15 actuator assembly, and more precisely to a unitary shock 

suppression sleeve for substantially eliminating actuator . 
play or backlash. 

20 

Background of the Invention 

In one pertinent form, a tape drive is generally 

comprised of a rectangular housing that has a common base. 

The base has two spindle motors. The first spindle motor has 

a permanently mounted spool dimensioned to accept a 

25 relatively high speed streaming magnetic tape. The second 

spindle is adapted to accept a removable tape cartridge. The 

removable tape cartridge is manually or automatically 

inserted into the drive via a slot formed on the drive's 

housing. Upon insertion of the tape cartridge into the slot, 

30 the cartridge engages the second spindle motor. Prior to 

rotation of the first and second spindle motors, the tape 

cartridge is connected to the permanently mounted spool by 

means of a mechanical buckling mechanism. A number of 

rollers positioned intermediate the tape cartridge and the 

35 permanent spool guide the magnetic tape as it traverses at 

relatively high speeds back and forth between the tape 

cartridge and the permanently mounted spool. 
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By way of example, and as shown in Fig. 1, a 
conventional tape drive 5, comprises a pair of spindle 
motors 10, wherein the first spindle motor lOa is adapted 

5 for accepting a permanently mounted take-up spool 15, and 
the second motor lOb is adapted for accepting a removable 
tape cartridge 20. The tape drive 5 further comprises a tape 
head actuator assembly 25 positioned intermediate the take- . 
up spool 15 and the tape cartridge 20 along a tape path 30 

10 defined by a plurality of rollers 35. During operation, the 
magnetic tape 40 streams back and forth between the take-up 
spool 15 and the tape cartridge 20, coming into in close 
proximity to the head actuatQr assembly 25 while streaming 
along the defined tape path 30. 

15 
Referring to Figs. 2 and 3a, b, and c, a magnetic tape 

head actuator assembly 25 is shown and described in commonly 
owned u.s Patent N~. 5,448,438, entitled: "Head Actuator 
Having Spring Loaded Split Nut" to Kasetty, the disclosure 

20 thereof being incorporated herein by reference. The 
actuator assembly 25 comprises a stepper motor 45 having a 
threaded output shaft 50 having a central rotational axis 
55. The actuator assembly 24 further includes a head 
mounting bracket 60 engaging the output shaft 50 for moving 

25 the bracket 60 back and forth along the central axis 55 
thereof. More precisely, the bracket 60 includes a pair of 
outwardly extending flanges 65. The flanges 60 each have a 
bore 70, whereby the bores 70 are axially aligned and 
dimensioned to accept the output shaft 50 therethrough. The 

30 bracket 60 further comprises a platform portion 75 oriented 
normal to the threaded output shaft 50 for mounting a tape 
head assembly 80. The actuator assembly operates to index a 
magnetic tape head in a direction orthogonal to the direction 
of travel of the streaming tape. As the streaming magnetic 

35 tape traverses back and forth, the tape head is indexed 
accordingly to read/write a multiplicity of data tracks 
thereon. 
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A threaded split nut 85 having a pair of splits 90 
oriented parallel to the central axis 55 and 

circumferentially spaced 180-degrees apart, is positioned 

intermediate the bores 70. The nut 85 is rigidly attached to 

5 the bracket 60 and· engages the threaded output shaft 50 for 

movement of the bracket 60 back and forth along the shaft 50. 

The nut 85 further has an annular groove 95 formed on its 

outer periphery, wherein an elastic member 100 such as a 

circular spring 100 positioned therein provides an inwardly 

10 directed adaptive compressive force on the nut 85. In order 

to ease the deformation of the nut 85, ~he nut 85 may further 

include an annular space 86 oriented normal the central axis 

55. 

15 

20 

Thus, when the actuator assembly output shaft rotate$ 

in either a clockwise or counterclockwise direction, the 

bracket and head assembly mounted thereon will move back and 

forth along the shaft in correspondence to the output shaft 

rotation. 

One principle limitation of coupling an actuator 

bracket to a thieaded output shaft by means of a split nut 
as previously described is the nut's susceptibility to 

mechanical shock impacts resulting in backlash. In 

25 particular, as tape head assemblies become increasing 

complex, e.g., by adding head tilting motors and larger 

multi-channel heads, the mass of the tape head assembly will 

proportionally increase. Since the tape head assembly is 
mounted on the actuator mountinq bracket, which is 

30 principally supported by the threads of the split nut, the 

increased mass will cause an increase in the torque and 

inertia exerted on the split nut. The increased forces 

exerted on the nut may substantially contribute to the nut 

overcoming the compressive force of the circular spring 
35 resulting in undesirable expansion thereof. The expansion of 

the split nut may cause the actuator bracket to move 

orthogonal to the data tracks of a streaming magnetic tape 
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in a non-predictable manner resulting in catastrophic data 

error during write operations of the tape head assembly. 

One solution to the aforementioned increase in mass of 

5 tape head assemblies is to increase the spring force of the 

circular spring, which provides the compressive force for 

the split nut. However, during normal operation (absent 

atypical mechanical shock impact) the increased spring force 

may result in premature wear of the nut. 

10 

15 

Thus, a hitherto unsolved need has remained for a 

mechanism of providing a magnetic tape head actuator 

assembly having a unitary shock suppression sleeve for 

substantially eliminating actuator backlash. 

Summary of the Invention 

An object of the present invention is to set forth an 

20 improved magnetic tape head actuator assembly which 

overcomes limitations and drawbacks of previous approaches. 

Another object of the present invention is to set forth 

a magnetic tape head actuator assembly that is resistant to 

25 backlash due to mechanical shock impacts, or loose play from 

wear or mechanical tolerances • 

. Yet another object of the present invention is to set 

forth a magnetic tape head actuator assembly that maintains 

30 accurate data track positioning. 

In accordance with principles of the present invention, 

a magnetic tape head actuator assembly for precisely 

positioning a tape head along the data tracks of a streaming 

35 magnetic tape is set forth. 

Generally, a rotatable threaded shaft engages a head 

actuator mounting bracket for moving the bracket back and 
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forth along the shaft. The bracket includes a pair of 

integral flanges extending outwardly from a central portion. 

The flanges each have a bore, whereby the bores are axially 

aligned and dimensioned to accept the threaded shaft 

5 therethrough. The interior circumferential portion of the 

bores may be lined with a wear resistant material. The 

bracket further comprises an integral platform portion 

oriented normal to the threaded output shaft for mounting a 

tape head assembly. 

10 
A threaded split nut positioned intermediate the bores 

is rigidly attached to the bracket and has threaded segments 

engaging the threaded output shaft for transferring shaft 

movement to the bracket. The nut further has an annular 

15 groove encircling an outer perimeter at the threaded 

segments. A circular compression spring in the groove 

provides an inwardly directed compressive force to urge the 

threaded segments towards the threaded shaft. 

20 A unitary shock suppression sleeve has a hollow 

interior portion dimensioned to accept the shaft and to 

engage the threaded segments of the split nut. The sleeve 

is spring biased to adaptively bear against.the split nut. 

In the event of a mechanical shock impact, the ra~ped 

25 interior portion of the sleeve provides a reactionary force 

to the threaded segments for resisting the expansion 

thereof, thus substantially eliminating split nut backlash. 

The reactionary force may be applied by the sleeve directly 

to the split segments or more preferably through the 

30 circular compression spring. 

These and other objects, advantages, aspects and features of 

the present invention will be more fully understood and 

appreciated upon consideration of the following detailed 

35 description of a preferred embodiment, presented in 

conjunction with the accompanying drawings. 
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Brief Description of the Drawings 

In the drawings: 

Fig. 

Fig. 

tape 

Fig. 

1 is a plan view of a conventional magnetic tape drive. 

2 (a) is an enlarged isometric view of the prior art 

head actuator assembly used in the Fig. 1 tape drive. 

3 (a) is a side elevation view, partly in section, of 
the Fig. 2 (a) tape drive head actuator. 

10 Fig. 3 (b) is a side elevation sectional view of a split 

nut. 
Fig. 3 (c) is a plan view of the split nut shown in Fig. 2 

(b) • 

Fig. 4 is an isometric view of the tape head actuator 
15 assembly having principles of the present invention. 

Fig. 5 (a) is an isometric view of the shock suppression 

sleeve shown in Fig. 4. 
Fig. 5 (b) is a side elevation sectional view of the Fig. 5 
(a} shock suppression sleeve. 

20 Fig. 6 (a) is a top plan view of the Figs. 4 and 5 shock 
suppression sleeve. 
Fig. 6 (b} is a 'side plan view of the Figs. 4 and 5 shock 
suppression sleeve. 

Fig. 7 is an assembly view of one preferred embodiment of 

25 the shock suppression sleeve of the present invention. 

30 

Fig. 8 is an assembly view of another preferred embodiment 
of the shock suppression sleeve of the present invention. 

Detailed Description of a Preferred Embodiment 

Referring to Figs. 4, 5a, b, and 6a, b, a magnetic tape 
head actuator assembly 25 in accordance with principles of 

35 the present invention, comprises a unitary shock suppression 
sleeve 105 that ·has a first portion 110 and a second portion 
115 coaxially aligned with the first portion. The first 
portion 110 has a hollow cylindrical cavity 120 for closely 
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conforming to the stepper motor output shaft 55 inserted 

therethrough. The second portion 115 of the sleeve 105 has 

a radially expanded hollow interior cavity 125 defining a 

cup 125, whereby the cup 125 is dimensioned to substantially 

5 conform to the split nut 85. A linear biasing helical 

spring 102 exerts an upwardly directed force against the 

second portion 115 of the cup 125 and thus forces the 

unitary sleeve 105 to adaptively maintain a contact 

relationship with the split nut 85. The ramped portions 130 

10 of the cup 125 contacting the split nut 85, in conjunction 

with the biasing force exerted on the cup 125 by spring 102, 

maintains the sleeve 105 in an axially aligned position. 

Therefore, as the ramps 130 progressively engage the split 

nut 85 an inherent axial alignment is maintained between the 

15 shock suppression sleeve 105 and the central axis of the 

tape head actuator assembly 25. 

The hollow interior portion of the cup 125 has a pair 

of oppositely positioned ramps 130 formed on the interior 

20 walls thereof. The ramps 130 begin at the top edge of the 

cup 125 and uniformly increase in height as the ramps 130 

traverse downwardly into the cup 125. One preferred ramp 

cross-section angle is seventeen degrees. 

25 In one preferred embodiment of the present invention 

shown in Fig. 7, the ramped portions 130 of the cup 125 

contact the circular spring lUO of the split nut 8? and 

exert an axial force thereon. In the event of an atypical 

mechanical shock impact, which would otherwise cause the 

30 split nut BS to overcome the compressive force of the 

circular spring 100 and expand, the ramps 130 provide a 

reactionary expansion resistant force on the split nut BS. 

Further, the ramped portions 130 of the cup may be 

positioned 90-degrees from the splits 90 on the nut 85 such 

35 as to maximize the shock impact reactionary forces exerted 

on the nut 85. In order to maintain the sleeve 105 in such 

a position, a· substantially planar datum surface 135 in 

conjunction with a datum protrusion 140 is formed on the 
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exterior portion of the cup 125 (see Fig. Sa). The planar 

portion 135 cooperates with a complimentary planar groove 

(not shown) formed on the actuator bracket 60 for 

maintaining the sleeve in a predetermined radial position. 

5 Moreover, the datum protrusion interlocks with a raised rib 

portion (not shown) integral with the bracket 60 for 

insuring that the sleeve's radial position remains 

substantially constant. Collectively, the planar datum 

surface 135 and datum protrusion 140 secure the unitary 

10 shock sleeve 105 in position to maximize expansion resistant 
forces on the nut 85. 

In an alternative embodiment of the present invention 
shown in Fig. 8, the ramps 130 contact a pair of bumps 101 

15 formed on the split nut 85 and exert an axial force thereon. 

20 

During use, the ramps 130 will provide a reactionary 

expansion-resistant force against the bumps 101, thereby 

resisting expansion of the split nut 85 in a like manner to 

that previously described. 

Therefore, in the event of an atypical mechanical shock 

impact, the tape head actuator assembly 25 having a shock 

suppression sleeve 105 of the present invention, provides a 

reactionary force on the split nut 85 for resisting the 

25 expansion thereof, thus substantially eliminating split nut 

85 backlash or loose play. 

Having thus described an embodiment of the invention, 
it will now be appreciated that the objects of the invention 

30 have been fully achieved, and it will be understood by those 

skilled in the art that many changes in construction and 

widely differing embodiments and applications of the 

invention will suggest themselves without departing from the 

spirit and scope of the invention. The disclosure and the 

35 description herein are purely illustrative and are not 

intended to be in any sense limiting. 
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What is claimed is: 

1. A tape head actuator, comprising: 

5 a rotatable threaded shaft; 

a tape head actuator mounting bracket for mounting a tape 
head and an axially aligned bore to accept the threaded 
shaft and a threaded split nut having threaded segments for 

10 engaging the threads of the shaft; 

a shock suppression sleeve having a hollow cylindrical 
cavity for receiving the shaft therethrough, and a cup with 
a·generally conical hollow interior cavity dimensioned to 

15 substantially conform to fit over the threaded segments of 
the split nut; and 

20 

an axial bias force means to force the cup to bear against 
the threaded segments. 

2. The tape head actuator of Claim 1, wherein the shock 
suppression sleeve is formed such that structure defining 
the cavity is coaxial with structure forming the cup. 

25 3. The tape head actuator of Claim 2, wherein the cup 
includes a pair of generally conical ramps formed on the 
interior walls thereof . 

. 4. The tape head actuator of Cl.aim 3, wherein the ramps 
30 begin at the top edge of the cup and uniformly increase in 

height as the ramps traverse downwardly into the cup. 

35 

5. The tape head actuator of Claim 4, wherein one preferred 
ramp angle is approximately seventeen degrees. 

6. The tape head actuator of Claim 5, wherein the ramps 
provide a reactionary expansion resistant force on the split 
nut during atypical mechanical impact shocks. 
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7. The tape head actuator of Claim 6, wherein an annular 

groove formed on the periphery of the threaded segments 

accepts an elastic compression member for urging the 

5 segments against the shaft, whereby the elastic compression 

member receives a uniform axial force exerted thereon by the 

ramps. 

8. The tape head actuator of Claim 1, wherein the ramps 

10 exert a uniform axial force on at least one bump formed on 

the split nut. 

9. The tape head actuator of Claim 8, wherein the ramps may 

be positioned 90-degrees from splits on the split nut such 

15 as to maximize the shock impact reactionary forces exerted 

on the split nut. 

10. The tape head actuator of Claim 9, wherein the cup 

portion of the sleeve further comprises a substantially 

20 planar datum surface formed on the exterior thereof that 

cooperates with a complimentary planar groove formed on the 

actuator bracket for maintaining the sleeve in a static 

relationship with respect to the bracket. 

25 11. The tape head actuator of Claim 10, wherein the cup 

portion of the sleeve further comprises a datum protrusion 

formed on the exterior portion of the cup that cooperates 
with a raised rib portion formed on the pracket for 

maintaining the sleeve in a static relationship with respect 

30 to the bracket. 

12. The tape head actuator of Claim 11, wherein the ramped 
portions of the cup progressively engage the split nut, 

thereby maintaining the sleeve in an axially aligned 

35 postion. 

13. A tape head actuator assembly having a shock suppression 

sleeve, comprising: 
10 
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a rotatable threaded shaft; 

an actuator mounting bracket having a pair of flanges with 

5 axially aligned bores for accepting the threaded shaft, the 

bracket further comprising a substantially planar portion 

oriented normal to the threaded shaft for mounting a tape 

head assembly thereon; 

10 a threaded split nut positioned intermediate the flanges 

includes threaded segments for engaging the threads of the 

shaft so that shaft rotation is transferred through the nut 
to move the bracket linearly along the shaft; 

15 an annular groove formed on the periphery of the threaded 

segments; 

20 

an elastic compression member in the groove for exerting a 

compressive force to urge the segments against the shaft; 

a shock suppression sleeve having a first portion and a 

second portion, the first portion having a hollow 

cylindrical cavity for receiving the shaft therethrough, the 

second portion forming a cup with a generally conical hollow 

25 interior cavity dimensioned to substantially conform to fit 

over the threaded segments of the split nut; 

30 

an axial bias force means to force the cup against the 
threaded segments. 

14. The tape head actuator of Claim 13, wherein.the shock 

suppression sleeve is formed such that structure defining 

the cavity is coaxial with structure forming the cup. 

35 15. The tape head actuator of Claim 14, wherein the cup 
includes a pair of generally conical ramps formed on the 

interior walls thereof. 

11 

Printed from Mimosa 03/12/1999 09:10:46 page -13-



I If Ill~ 1111~ llf 1111/l /1 /II/ 
s 1i 

W098/ll541 PCT/US!J7/1'932 

16. The tape head actuator of Claim 15, wherein the ramps 
begin at the top edge of the cup and uniformly increase in 
height· as the ramps traverse downwardly into the cup. 

5 17. The tape head actuator of Claim 16, wherein one 
preferred ramp angle is approximately seventeen degrees. 

18. The tape head actuator of Claim 17, wherein the ramps 
provide a reactionary expansion resistant force on the split 

10 nut during atypical mechanical impact shocks. 

19. The tape head actuator of Claim 18, wherein the ramps 
exert a uniform axial force on the elastic member. 

15 20. The tape head actuator of Claim 19, wherein the ramps 
exert a uniform axial force on at least one bump formed on 
the split nut. 

21. The tape head actuator of Claim 20, wherein the ramps 
20 may be positioned 90-degrees from splits on the split nut 

such as to maximize the shock impact reactionary forces 
exerted on the split nut. 

22. The tape head actuator of Claim 21, wherein the cup 
25 portion of the sleeve further comprises a substantially 

planar datum surface formed on the exterior thereof that 
cooperates with a complimentary planar groove formed on the 
actuator bracket for maintaining the sleeve in a static 
relationship with respect to the bracket. 

30 
23. The tape head actuator of Claim 22, wherein the cup 
portion of the sleeve further comprises a datum protrusion 
formed on the exterior portion of the cup that cooperates 
with a raised rib portion formed on the bracket for 

35 maintaining the sleeve in a static relationship with respect 
to the bracket. 
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24. The tape head actuator of Claim 22, wherein the ramped 

portions of the cup progressively engage the split nut, 

thereby maintaining the sleeve in an axially aligned 

postion. 
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