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5 INTEGRATED LATCHNOICE-COIL-MOTOR MAGNET ASSEMBLY 

Related Application 

The present application claims benefit of the United States provisional 

10 patent application number 60/212,543, filed June 20, 2000. 

Field of the Invention 

The present invention relates generally to disc drives, and more 

15 particularly, but not by way of limitation, to an improved latch assembly for 

restraining the motion of an actuator in a disc drive . 
• 

Background of the Invention 

20 Disc drives of the type·where data is recorded on the surfaces of a plurality 

of discs are well known in the industry. Data is recorded in circular, concentric 

tracks on the discs, and an actuator assembly is used to move read/write heads to 

the chosen track for read/write operations. A typical rotary voice coil actuator 

consists of a pivot shaft :fixedly attached to the base of the disc drive housing with 

25 the actuator housing rotatably mounted to the pivot shaft by bearings. One side of 

the actuator housing is a yoke supporting a coil in the magnetic :field of a 

pennanent magnet. The other side of the actuator extends into a plurality of 

actuator arms ending in the read/write heads. The actuator housing rotates when 

controlled current is provided to the coil, thereby positioning the read/write heads 

30 to the desired track. 'When power to the disc drive is lost or when the disc drive is 

not in operation, some means of restraining the rotation of the actuator arms is 

necessary so as to avoid damage to the disc surfaces or to the read/write heads. 

One known way is to move the read/write heads to a parking zone and to latch the 

actuator in that pqsition until power is restored to the disc drive. 

35 One conventional latching system involves a first latch member that is 

fixed relative to the base of the disc drive housing and a second latch member that 
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S is attached to the yoke of the actuator. The second latch member is thus capable of 

travelling in a substantially horizontal arcuate path about the pivot shaft. The first 

latch member is generally vertical and located near the permanent magnet of the 

voice coil magnet assembly so that it is capable of holding the second latch 

member by ma~etic attraction when the disc drive is not in operation. The first 

10 member also forms part of the voice coil motor (VCM) magnet assembly in that it 

is fixed between an upper plate and a lower plate of the VCM. The permanent 

magnet is usually bonded to the lower plate which in tum is mounted to the base of 

the disc drive housing. The coil of the VCM moves within a gap between the 

pennanent magnet and the upper plate. 

15 The conventional way of assembling the first latch member involves first 

mounting the lower plate to the base of the disc drive housing. The lower plate 

includes a hole extending generally downward, into which a rod-like lower end of 

the first latch member is loosely inserted from the top. The actuator assembly has 

to be next mounted to the base of the disc drive housing before the upper plate is 

20 fitted on. A hole or a recess in the lower surface of the upper plate serves to locate 

the upper end of the first latch member. It is only when the upper plate is attached 

that the first latch member is secured in place. Before that assembly step, the first 

latch member tends to drop out of the rectangular hole either because it is attracted 

by the permanent magnet or because of the vibrations suffered in its travel to 

25 subsequent assembly stations. 

Attempts to overcome this problem includes providing a threaded lower 

end for the first latch member so that it can be directly screwed into the lower plate 

or to the base of the disc drive housing, as shown in FIG. 8 of the United States 

patent number 6,115,222 issued to Andrews et al. on September 5, 2000. 

30 As designers look for cheaper and faster alternatives to using screw 

attachments, the use of interference fit has been explored. This involves having 

small lateral protrusions at the lower end of the first latch member so that there is 

an interference fit with a hole in the lower plate of the VCM as the first latch 

member is driven downwards into the hole. Although this has the advantage of 

35 enabling the VCM supplier to provide the disc drive manufacturer with a lower 

plate that is pre-assembled with the first latch member, special tooling will be 
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5 needed to fit the first latch member into the hole in the lower plate. In addition, it is 

suspected that such a fitting introduces particles into the disc drive environment, 

and may be detrimental to disc drive performance. 

10 

There is therefore a need for an improved first latch member and VCM 

assembly that can be assembled with greater ease and at lower cost. 

Summary of the Invention 

The present invention relates to a disc drive component that is part of a 

magnetic latch as well as part of a voice coil motor (VCM) magnet assembly. 

15 The present invention provides for an assembly for use in a disc drive. 

According to a most preferred embodiment, the assembly includes a lower plate 

which defines an elongate slot. The lower plate has a magnet fixed on one surface 

of the base. The assembly also includes a first latch member that has a stem which 

is meant for engagement with the elongate slot. The stem ends off at one end in a 

20 step which is brought into abutment with another surface of the base when the first 

latch member is attracted by the magnet. According to one embodiment of the 

present invention, the elongate slot has an opening at a side of the lower plate for 

receiving the stem into the elongate slot. According to another embodiment, the 

elongate slot does not lead to an opening in the side of the lower plate, but may 

25 used in conjunction with a first latch member that has a step with an elongate 

cross-section. The elongate slot may further include at least one bend for locating 

the stem in abutment with an end of the elongate slot nearer the magnet. 

The present invention avoids the need for screw attachment or force fitting. 

In addition, the assembly of an upper plate with the lower plate is not necessary to 

30 prevent the first latch member from dropping out of engagement with the lower 

plate. That is, the first latch member can be pre-assembled with the lower plate by 

the VCM supplier before it is assembled with the rest of the disc drive components 

by the disc drive manufacturer. These and various other features as well as 

advantages which characterize the present invention will be apparent upon reading 

35 of the following detailed description and review of the associated drawings. 
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Brief Description of the Drawings 

FIG. 1 shows a disc drive with a conventional magnetic latch. 

FIG. 2 shows an assembly according to a most preferred embodiment of the 

10 present invention. 

15 

FIG. 3 is a plan view of the lower plate of FIG. 2 

FIG. 4 is a side view of the first latch member of FIG. 2. 

FIG. 5 shows an alternative embodiment of the present invention. 

Detailed Description 

Referring to FIG. 1, various components of a disc drive 100 are shown. The 

components are mounted directly or indirectly to a baseplate 102 which forms part 

of the disc drive enclosure. A plurality of discs 104, kept apart by one or more 

20 spacers 106, are clamped to a spindle motor 108 by means ofa disc clamp 110. 

Data is read from or written to the discs 104 by read/write heads 112 supported by 

fl.exures 114 at the ends of actuator arms 116. The actuator arms 116 extend from 

one side of the housing of an actuator 118 while a yoke 120 extends from the other 

side. The actuator 118 is fixed to the sleeve of a pivot cartridge 122 for rotational 

25 motion about the pivot shaft which in turn is fixedly mounted to the baseplate 102. 

Rotation of the actuator 118 is effected though a voice coil motor (VCM). 

The VCM includes a magnet 130 that is bonded to a lower plate 128 and a coil 126 

that is supported by the yoke 120 of the actuator 118. Various types of magnet 

assemblies may be used in the disc drive 100. The magnet assembly shown in FIG. 

30 1 includes a lower plate 128 which is fixedly mounted to the baseplate 102. A 

raised upper plate 132 is configured such that when assembled to the lower plate 

128, a gap is formed between the magnet 130 and the upper platel32. The coil 126 

is positioned in that gap so that when current flows in the coil 126, electromotive 

forces generated causes the actuator 118 to rotate, thereby moving the read/write 

35 heads 112 to the desired position. 
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5 A latch is provided to keep the read/write heads 112 within a designated 

parking zone when power is lost from the disc drive 100. Such a latch may 

comprise a first latch member 134 that is fixed in relation to the baseplate 102 and 

a second latch member 136 that is fixed to the yoke 120 of the actuator 118. The 

first latch member 134 is positioned near to the magnet 130 such that the second 

10 latch member 136 is held by the first latch member 134 by a magnetic attraction 

force. The conventional first latch member 134 as shown in FIG. 1 includes a rod­

like lower end 138 that is configured for loose fit with a hole 140 in the lower plate 

128 of the VCM. 

FIG. 2 shows a most preferred embodiment of an assembly 142 according 

15 to the present invention. A lower plate 144 of a: VCM is formed with attachment 

points 145 for mounting to the baseplate 102 of the disc drive 100. A permanent 

magnet 148 is bonded to one surface 149 of the lower plate 144. An elongate slot 

150 in the lower plate 144 and a first latch member 146 are con.figured for slip fit 

engagement with each other. When in assembly with the lower plate 144, the first 

20 latch member 146 is attracted by the magnet 148, and yet prevented from slipping 

out of the elongate slot 150 by the abutment of a step 152 against a second surface 

153 of the lower plate 144. 

A top view of the lower plate 144 of FIG. 2 is shown in FIG. 3. The 

elongate slot 150 preferably has an opening 154 on one side 156 of the lower plate 

25 144. The elongate slot 150 extends generally inwards towards the magnet 148. The 

elongate slot 150 may be of substantially the same width throughout its length. It 

preferably includes a bend 158 to help locate the first latch member 146 against the 

end 159 of the elongate slot 150. The bend 159 may also prevent the first latch 

member 146 from dropping out of engagement with the lower plate 144 if the 

30 assembly 142 encounters a shock that is directed to knock the first latch member 

146 away from the magnet 148. 

The lower plate 144 may include an arm 160 extending from the body 161 

of the lower platel44, with the elongate slot 150 located in the arm 160. The 

comers at the opening 154 and at the bend 158 of the elongate slot 150 are 

35 smoothed or chamfered to allow the first latch member 146 to travel easily to the 

end 159 of the elongate slot 150. 
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S A most preferred embodiment of the first latch member 146 is illustrated in 

FIG. 4. The first latch member 146 includes a body 162 that extends into a stem 

164. The stem 164 and the elongate slot 150 are sized for sliding engagement. Jn 

assembly, the first latch member 146 is located by the bend 158 against the end 

159 of the elongate slot 150. At the end of the stem there is a step 152 that provides 

10 a surface 166 for abutment against the lower surface 153 of the lower plate 144 

when the first latch member 146 and the lower plate 144 are in assembly. 

Preferably, the stem 164 is narrower than the body 162 so that the stem 164 serves 

as a guide for vertical alignment relative to the lower plate 144. The upper end 170 

of the first latch member 146 is configured for locating a hole or a recess in the 

15 lower surface of the upper plate 132 when the magnet assembly is put together. 

Preferably, the upper end 170 may be conical in shape to facilitate assembly. 

Preferably, the body 162, the stem 164 and the step 152 of the first latch member 

146 are cylindrical so as to allow for easy manufacture. The first latch member 162 

as shown has a stem 164 of smaller diameter than the body 162, but it is 

20 conceivable that the stem 164 may be of the same diameter as the body 162. 

An alternative embodiment is illustrated in FIG. S. The elongate slot 150 in 

this embodiment is closed and does not have an opening at the side of the lower 

plate i44. The first latch member 146 has a stem 164 that is narrower than the 

elongate slot 150. The step 152 is elongated in shape, and may have an oval, 

25 rectangular or some other elongated cross-section. The step 152 is shaped such that 

it can be inserted through the elongate slot 150 in one aligned orientation. During 

the assembly process, the first latch member 146 is oriented so that the step 152 is 

in the aligned orientation with respect to the elongate slot 150. The first latch 

member 146 is inserted through the elongate slot 150 until the step 152 clears the 

30 lower plate 144, thereupon the first latch member 146 is rotated so that the step 

152 is no longer aligned with the elongate slot 150. Jn this mis-aligned orientation, 

the step 152 comes into abutment with the lower surface 153 of the lower plate 144 

while the first latch member 146 is attracted towards the magnet 130, thus 

preventing the first latch member 146 from dropping out of engagement with the 

35 lower plate 144. 
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5 Alternatively, embodiments of the present invention may be described as 

follows: 

The present invention provides for an assembly 142 for use in a disc drive 

100. The assembly 142 includes a base 144 which defines an elongate slot 150. 

The base 144 has a magnet 130 fixed on a first surface 149 of the base 144. The 

10 assembly 142 also includes a latch member 146 that has a stem 164 which is meant 

for engagement with the elongate slot 150. The stem 164 ends off at one end in a 

step 152. The step 152 is brought into abutment with a second surface 153 of the 

base 144 when the first latch member 146 is attracted by the magnet 130. 

According to one embodiment of the present invention, the elongate slot 

15 150hasanopening154 at a side 156 of the base 144 for receiving the stem 164 

into the elongate slot 150. The elongate slot 150 may further include a bend 158 

for locating the stem 164 in abutment with one end 159 of the elongate slot 150. In 

one embodiment, the step 152 may have an elongate cross-section. 

It is to be understood that even though numerous characteristics and advantages of 

20 various embodiments of the present invention have been set forth in the foregoing 

description, together with details of the structure and function of various 

embodiments of the invention, this disclosure is illustrative only, and changes may 

be made in detail, especially in matters of structure and arrangement of parts 

within the principles of the present invention to the full extent indicated by the 

25 broad general meaning of the tenns in which the appended claims are expressed. 

For example, the cross-sectional shape of the first latch member may vary while 

maintaining substantially the same functionality without departing from the scope 

and spirit of the present invention. It will also be understood that the present 

invention encompasses the case where the elongate slot includes more than one 

30 bend of variable angles. In addition, although the preferred embodiment described 

herein is directed to the assembly of a first latch member to a lower plate of a 

VCM magnet assembly, it will be appreciated by those skilled in the art that the 

teachings of the present invention can be applied to other systems, without 

departing from the scope of the present invention. 
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Claims 

1. An assembly for use in a disc drive, the assembly comprising: 

a base defining an elongate slot, the base having a first surface and a second 

surface; 

l 0 a magnet fixed on the first surface of the base; and 

a latch member comprising: 

a stem configured for engagement with the elongate slot; and 

a step at one end of the stem, wherein the step is brought into 

abutment with the second surface of the base when the first latch member is 

15 attracted by the magnet. 

2. The assembly of Claim l wherein the elongate slot further includes an 

opening at a side of the base for receiving the stem into the elongate slot. 

20 3. The assembly of Claim 1 wherein the elongate slot further comprises: 

an end; and 

25 

a bend configured to locate the stem in abutment with the end. 

4. An assembly of Claim 1 wherein the step has an elongate cross-section. 

5. A disc drive comprising: 

a baseplate; 

an actuator housing rotatably mounted to the baseplate, the actuator 

housing comprising a yoke extending from the actuator housing; 

30 a voice coil motor comprising: 

a base defining an elongate slot, the base having a first surface and a 

second surface; and 

a magnet fixed on the first surface of the base; and 

a magnetic latch comprising: 

35 a first latch member, the first latch member comprising: 
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a stem configured for engagement with the elongate slot; 

and 

a step at one end of the stem; the step being configured for 

abutment with the second surface of the base when the first latch member is 

attracted by the magnet; and 

a second latch member fixed to the yoke, wherein the second latch 

member is configured for releasable coupling to the first latch member when the 

disc drive is not in operation: 

6. The disc drive of Claim 5 wherein the elOngate slot further includes an 

15 opening at a side of the base for receiving the stem into the elongate slot. 

20 

7. The disc drive of Claim 5 wherein the elongate slot further comprises: 

an end; and 

a bend configured to locate the stem in abutment with the end. 

8. The disc drive of Claim 5 wherein the step has an elongate cross-section. 


