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ROTARY ACTUATOR FOR DISK DRIVE ASSEMBLIES 

The present invention relates to rotary actuators for 

a computer.disk drive assembl¥ and, more particularly, to 

rotary actuators that position a read and/or write head 

relative to computer data storage disks. 

A disk drive assembly provides .memory storage for a 

computer system_. Primary components of the assembly are 

memory storage disks that store digital data, transducer 

heads that write data upon or retrieve data from the 

disks, and a rotary actuator that positions the heads 

relative to" the disk surfaces. 

Prior art rotary actuators utilize a pivotable sup­

port member and a comb assembly. The . support member and 

comb assembly generally includes several rigid arms which 

are closely spaced and look like a comb, Attached to each 

of these rigid arms is at least one· head suspension assem­

bly. The head suspension assembly includes a load beam, a 

flexure and a transducer head. At least one load beam is 

attached to each of the rigid arms of the support ·-member 
. .. . . 

and comb assembly. Attached to the load beam is a·gimbal 

or flexure. The . transducer head is attached to the 

_flexure. The load beam is bent to form a spring hinge to 

bias the transducer head toward the disk. The flexure or 

gimbal allows the transducer head to comply to the surface 

of a disk over which the transducer head·is passed. 

The dimensions of the comb assembly are dictated by 

the disk diameter and disk to disk spacing within the disk 

drive. The disks used in the prior art have been rela-

tively large in diameter, for example, three and one-half 

inches and larger. However, disk diameters are continual­

ly becoming smaller. In some computer systems, disk diam-
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eters have been reduced to less than 3-1/2 inche·s. In 

addition, the disk to disk space is decreasing. When 

utilizing disks having diameters with smaller dimensions, 

the space available for a comb with discrete support arms 

is shrinking. The length of the arms of the actuator are 

also shrinking as the disk diameter drops. A comb for a 

small size drive is expensive and delicate. Existing 

support arm.s may not fit. 

It is an object of the present invention to overcome 

many of the disadvantages associated with rotary actuators 

having discrete combs and arms that position transducer 

heads adjacent to data sto_rage disk~. Other objects are 

to avoid the necessity for both a co~b and separate head 

suspension assemblies; to.simpl~fy a rotary actuator that 

moves a read and/or write head relative to a disk surface; 

to reduce costs associated with a rotary actuator; to 

provide a rotary actuator well suited to small size disk-
; 

drive assemblies; to provide a unitary and one-

piece support member that supports a .read and/or write 

head, and mounts to a pivotable support member. 

In accordance with the present invention, many of the 

disadvantages of :prior art rotary actuators, as discussed 

above, have been overcome. The actuator of the present 

invention employs a support member for carrying a head 

along a path over the surface of a disk in a disk drive 

assembly. T~e support member includes a unitary and one­

piece element having a head supporting portion at one end 

of the element and having a mounting hub portion at a 

region spaced from the head supporting portion. 

In a multiple disk system, further disadvantages of 

the prior art _rotary actuators liave been overcome. For 

multiple disks, the actuator of the present invention 

employs a support assembly for carrying a pair of oppo­

sitely facing heads along paths between an interfacing 
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pair of disk surfaces in a disk drive system. The assem­

bly includes a pair of similar unitary and one-piece sup­

port elements each havi~g a head supporting portion at one 

end of the element and having a mounting hub portion at a 

region spaced from the head supporting portion. The ele­

ments are aligned with one another and attached to one 

another. 

As used throughout this description and in the ap­

pended claims, the phrase "unitary and one piece" is in­

tended to exclude an assembly including separate, discrete 

parts that have been attached together. 

These and other objects, advantages and novel fea­

tures of the pres·ent invention, as well as details of an 

illustrative embodiment thereof, will be more fully under­

stood from the following detailed description and attached 

drawings, wherein: 

FIG. 1 is a perspective view of a disk drive ass.embly 
i 

in accordance with the present invention with the cover 

removed; 

FIG. 2 is an exploded pet!spective view of the disk 

drive assembly shown in FIG. 1. 

FIG. 3 is an exploded perspective view of the rotary 

actuator of the disk drive assembly; · 

FIG. 4 is a perspective view of a drive support as­

sembly in accordance with the present invention; 

FIG. 5 is a perspective view of the drive support 

assembly of FIG. 4 separated into two one-piece support 

beams; 
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FIG. 6 is a perspective view of an inner head support 

assembly in accordance with the present invention; 

FIG. 7 is a perspective view of the inner head sup­

port assembly of FIG. 6 separated into two one-piece sup­

port beams; 

FIG. 8 is a perspective view of an outer head support 

assembly in accordance with the present invention; and 

FIG. 9 is a .perspective view of the outer head sup­

port assembly of FIG. 8 separated into a one-piece support 

beam and a one-piece support hub. 

Referring to the drawings, and first to FIG. 1, ref­

erence numeral 10 denotes a disk drive assembly with the 

cover removed for clarity. The disk drive assembly 10 

includes multiple interfacing disks 12 stacked upon a 
i 

spindle 14, a rotary ac~uator 16 that positions multiple 

read and/or w~ite transducer heads 18 adjacent to corre­

sponding disk surfaces 20, and a flexible circuit 22 that 

carries electrical signals to and from the rotary actuator 

16. 

Referring to FIG. 2~ an exploded view of the disk 

drive assembly 10 of FIG. 1 is shown. The dr~ve assembly 

10 includes an enclosure 23 having a cover 24, and a base 

plate 26. Filters 27 are carried within cover 24. Magnet 

assemblies 28.and 28 1 are secured to the base plate 26 and 

cover 24, respectively, and form part of a voice coil 

motor for pivoting the rotary actuator 16 and heads 18. 

Referring to FIG. 3, an exploded view of the rotary 

actuator is shown. The rotary actuator 16 includes a 

bearing cartridge 30, a support assembly 32, · two inner 

head support assemblies 34, two outer head support assem­

blies 36 and a motor coil 38 secured to the central sup-
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port assembly 32. The support assemblies 32, 34 and 36 

are secured to the bearinq cartridqe 30 with all the 

transducer heads_18 aligned. The bearing cartridge 30 is 

captured between bas~ p~ates 26 and ~over 24, and provides 

·a pivotable support that allows the support assemblies 32, 

34 and 36 · to pivot in unison to pqsition the heads 18 

along a path adjacent to the disks 12. 

The disks 12 include opposed surfaces onto which the 

heads 18 can write data and from which the heads l8 can 

read data. In th~ iilustrated assembly 10, the data read­

write system is magnetic and used in a disk. drive. It 

should be noted that the invention can be adapted for use 

in other systems such as linear actuators, optical systems 

and other systems other than disk drives. 

The motor coil 38 provides a magnetic field of vary­

ing intensity that is controlled by electronics 31 carried 

by the base 26 and coupled to the actuator 16-by the flex-

ible circuit 22. A data processing system used with the 

assembly 10 is coupled to the assembly 10 and provides 

control signals through a. suitable channel or bus and 

interfaces or adapters. The motor coil G8·works in con­

junction with the magnet assemblies 28 and 28' of the 

voice coil motor to pivot the support assemblies 32, 34 

and "36 in unison around the bearing cartridge 30 to prede­

termined positions aligned with data tracks and segments 

on the surfaces_, of disks 12. 

Referring to FIG. 4, the central support assembly 32 

is shown. The central support assembly 32 includes a 

first unitary. and one-piece support beam or member 40 and 

an identical second unitary and one-piece support beam 42 

aligned and joined together at a hub portion 44. The end 

portions of the support beams 40 and 42 that support .the 

heads 18, diverge slightly to position the heads 18 closer 

to interfacing disk surfaces 20. 
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Referring to FIG. 5, the support beams 40 and 42 of 

FIG. 4 are shown separated. Each support beam 40 and 42 

is made by stamping and forming a single piece of thin, 

flexible sheet metal stock, and includes a V-shaped one 

piece base 46 having a first planar surface 48 and an 

opposing second planar surface 50. Each base 46 has a 

pointed first end 52. A transducer head 18 is attached to 

each first planar surface 48 by a head retainer or flexure 

54. 

A slot 56 is formed near the lateral midsection of 

each base 46 such that the longitudinal axis of the slot 

56 is perpendicular to the longitudinal midline of the 

base 46. Each base 46 includes two longitudin~l edges 58 

that converge to forlJI the . pointed first end 52 thereby 

providing the V configuration to t~e base 46. The edges 

58 include small recesses 60 that are positioned adjacent 

to the lateral sides of the siot 56.. The slot 56 and 

recesses 60 form a base midsection of two narrow strips of 

sheet metal that act as a spring hinge to allow each base· 

46 to di verge from the slot 56 to the pointed first end 

52. The spring hinges defined by slots 56 provide for 

loading between the head and the disk and permit the heads 

18 to move slightly toward and away from disks 12 while 

preventing movement in the other two orthogonal direc­

tions. The single axis movements permit the heads 18 to 

fly when disks 12 spin and to land when disks 12 are 

stopped. 

Each base 46 includes a second end 62 having a trape­

zoidal-shaped recess 64 therei.n. A hub aperture 66 is 

located in each base 46 between the slot 56 and the trape­

zoidal-shaped recess 64. The longitudinal edges 58 of the 

base 46 diverge slightly at points that form a line 

through or near the center of the aperture 66 and perpen­

dicular with the longitudinal midline of the base 46. 
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These offsets make the edges 58 diverge more at the second 

end 62 of the base 46 to enlarge the recess 64 and allow 

the mo~or coil 38 to be inserted therein. 

A stiffening flange 68 is formed perpendicular to the 

periphery of the first planar surface 48 of each base 46 

to provide rigidity in the base 46. The fiange 58 discon­

tinues at the recesses 60 to retain the hinge function. A 

mounting flange 70 is perpendicular to the first planar 

surface 48 of each base 46 at the edge 72 of the aperture 

66 forms a mounting hub· that receives the bearing car­

tridge 30. The members or beams 40 and 42 are aligned and 

attached together and mounting flanges 70 are secured to 

the bearing cartridge 30 by laser ·spot. welding, or other 

means. 

Referring to FIG. 6, an inner head support assembly 

34 is shown. The inner head support assembly 34 is simi-
. . . 

lar in many respects to the central support assembly 32. 

Support assembly 34 includes a first unitary and one-piece 

support beam 74 and a secbnd unitary and one-piece support 

beam 76 aligned and joined at a hub portion 78. The end 

portions of the support beams 74 and 76 that. support the 

heads 18, diverge slightly to position the heads 18 closer 

to interfacing disk surfaces 20. 

Referring to FIG. 7, the support beams 74 and 76 of 

FIG. 6 are shown separated .. From FIGS. 5 and 7, it is 

apparent that th~ only difference between the assemblies 

32 and 34 is the shape of the secpnd.end 80 of the bases 

82. Instead of a trapezoidal-shaped recess 64, a circular 

second end 80 concentric with the aperture 84 is shown. 

Since only one motor coil 38 is required, this simpler 

shape is used. In other respects, beams 74 and 76 are 

like beams 40 and 42. A mounting flange 86, together with 

the aperture 84, forms a hub that receives the bearing 

cartridge 30 therein. 
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Referring to FIG. 8, an outer head support assembly 

36 is shown. The outer head support assembly 36 is simi­

lar in many respects to the inner head . support assembly 

34. Support assembly 36 includes a first unitary and one 

piece support beam 88 and a second unitary and one piece 

support hub 90 aligned and joined at a hub port~on: 92. 

The end portion of support beam 88 that supports the head 

18, is angle~ slightly to position the head i8 close to a 

disk surface 20 .. 

Referring to FIG. 9, the support beam 88 and support 

hub 90 of FIG. 8 are shown separated. From FIG. 9, it is 

apparent that the difference between the assemblies 34 and 
. 

36 is that because only a single head 18 is employed, the 

support hub 90 is used in place of a second .head support 

beam. A mounting flange 94 and an aperture 96 are includ­

ed to form a hl,lb that receives the bearing. cartridge 30 

therein. 
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1. A disk drive assembly comprising in combination: 

an enclosure; 

at least one disk having at least one surface upon 

which data is written and read; 

a head for reading and/or writing data on said disk 

surface; 

spindle means supporting said disk for rotation with­

in said enclosure; 

a rotary actuator ·for moving said head re.lative to 

said disk surface; 

said rotary actuator including a support, said head 

being attached to said support; and 

·:.· 

pivot means 1 said support connected to said pivot 

means at a location remote from said head; 

said disk drive assembly being characterized by: 

said support including a unitary, one-piece element 

extending from said pivot means to said head. 

2. The disk drive assembly of claim 1, wherein said 

assembly . includes a plurality· of disks each having 

at least one surface upon which data is written and 

read; 

a plurality of heads, each head for reading and/or 

writing data on a corresponding disk surface; and 
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. 
a plurality of supports, each supporting at least one 

of said plurality of heads. 

3. The disk drive assembly of claim 2, .wherein said 

plurality of supports includes a pair of said sup­

ports· joined together between an interfacing pair of 

disk surfaces in said disk drive assembly. 

4. The disk drive assembly of claim 3, wherein said pair 

of supports are joined together back to back. 

5. The disk drive assembly of claim 1, wherein said 

support includes a first flat surface and an oppos­

ing second flat surface. 

6. The support claimed in claim 5, said support includ­

ing a slot defining a hinge portion. 

7. T~e-support claimed in claim 6, said support includ­

ing a peripheral stiffening flange. 

8. The support claimed in claim 7, said flange being 
I 

discontinued at the region of said hinge portion. 

9. The support claimed in claim 8, said support includ­

ing at· ·1east one recess at the region of said dis­

_ continued flange. 

10. The support claimed in claim ·9, said support includ­

ing a motor coil receiving portion. 
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