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MEdiAN:i:sk FOR.MOVING 

A TAPE.WITHIN A TAPE DRIVE 

BACKGROUND OF THE INYENTION 

Field of the Invention 

THIS SHEET HAS BEEN 
REPLACED 

The present invention relates to a tape drive 

capstan motor assembly for moving a tape within a tape 

cartridge, and more particularly to a capstan motor 

10 assembly including an intermeshing gear train for 

transmitting motor torque from the motor to the tape 

driver without slippage between the elements. 

Description of the Related Art 

15 Tape · drives are widely· used in data processing 

systems for applications including primary data 

storage, archival data storage, journaling, and most 

significantly, as a back-up data storage device to the 

system's hard drive. Conventional tape drives are 

20 designed to transfer data to and from a length ·of 

magnetically encoded tape, typically one-quarter inch 

in width, which tape is transferred between a supply 

reel and a·take-up reel. currently, most 3M inch form 

factor tape drives util~ze a so called "minicartridge" 

25 cassette tape for data storage. This type of ·cartridge 

is generally described in American National Standard 

ANSI 3.55-1977. 
In conventional tape drive operation, as shown in 

Fig. 1, the data tape 10 within the cartridge 12 

30 travels from a supply reel 13, past a front face of the 

cartridge, and is stored on a take-up reel 14. The 

tape is advanced between the take-up and supply reels. 

by means of a belt 16 within the cartridge.. The belt 

is wrapped around a capstan belt wheel 17 within the 
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cassette which is driven by a capstan motor assembly 18 

within the tape drive. 

As shown in Fig. 1, a conventional capstan motor 

assembly 18 includes a capstan drive roller 20 

rotatably engaging an idler 22 • Idler 22 is small 

enough so that a portion of the idler may be received 

through the opening 29 in the front face of cartridge 

12·to thereby contact the capstan belt wheel 17 within 

the cartridge 12. When the cartridge 12 is properly 

10 inserted within the drive, the capstan belt wheel 

pushes against . the idler 22, which in turn pushes 4 
against the drive roller 20, thus creating a pressure 

contact between the capstan belt wheel 17 and idler 22, 

and between idler 22 and drive roller 20. A motor 24 

15 causes rotation of the capstan drive roller 20. The 

roller 20 rotates idler 22, which in turn rotates wheel 

17 so as to advance the tape 10. 

In conventional capstan motor assemblies, the 

idler 22 may be supported on one end of a swinging link 

20 22A so as to pivot about a pivot point 25 in a 

direction indicated by ~rrow A-A. The capstan motor 

24, drive roller 20, and pivot point 25 may further be 

supported on a plate 27, which is also provided to 

pivot about a pivot point 31 in the direction of arrow 

25 B-B. Allowing the plate 27 and link 22A to pivot 

provides a substantially equal contact pressure between 

the drive wheel 20 and the idler 22, and between idler 

22 and the capstan belt wheel 17. 

Conventionally, at least the outer circular 

30 surface of idler 22 is covered with an elastic material 

having a high coefficient of friction. This material 

is provided to prevent slippage between the idler and 

the drive roller, and between the idler and the capstan 

belt wheel as those elements rotate in contact with 
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each other. However, a problem with conventional 
capstan metor assemblies is that, over time, the 
circular surfaces of the capstan dri Ve roller I the 
idler and/or the capstan belt wheel may become worn, 

5 and particulate matter ?JlaY lodge between the elements, 
thereby deforming the circular shape of the elements. 
Moreover, dirt may accumulate on the elements, thereby 
decreasing the frictional force between adjacent 
contacting surfaces. All of these occurrences tend to 

10 cause slippage between the drive roller and idler,_ and 
between the idler and the capstan belt .wheel. Slippage 
inhibits drive performance for several . reasons. 
Significantly, it is very important to both monitor and 
control the speed with which· the data tape advances 

15 past _the· recording area. When.slippage occurs, there 
is no way to accurately control and maintain the speed 
of the ·advancing .tape. Moreover, particularly during 
a recording cycle, the rotational speed of the capstan 
motor is of ten used to monitor the translational speed 

20 of the data tape. However, when slippage occurs, the 
motor speed will not accurately reflect the speed of 
the data tape. A loss of the ability to control and/or 
monitor the tape speed may result in read/write errors 
or even drive failure in extreme cases. 

25 

SUMMAR.I OF.THE INYEN'fION 
It is therefore an object of the present invention 

to provide a tape drive wherein the speed of the 
advancing data tape may be accurately controlled and 

30 monitored over prolonged use of the drive. 
It is a further object of the present invention to 

provide a tape drive including a capstan motor assembly 
for preventing slippage between the capstan drive 
roller and the driven idler. 

li1/1N1Ui11iIDUr · 
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These and other objects are accomplished with the 

present invention which relates to a tape drive having· 

a novel capstan motor assembly for advancing and 
rewinding ·a data tape. . The capstan motor assembly 

5 according to the present invention includes a capstan 

motor, a motor extension fixedly mounted on top of the 

capstan motor, and a driver gear fixedly mounted on top 

of the motor extension. The capstan motor assembly may 

further include an idler mounted adjacent and in non-
10 contacting relation to the motor extension. A driven 

·.gear is · mounted. on top of · the idler. When a tape 

cartridge is properly loaded within the tape drive, the 

driver.gear matingly engages the·driven gear. Thus, 

upon rotation of· the capstan motor, the driver gear 

15 rotates the driven gear, which in turn causes rotation 
··of the idler. A ·portion . of the idler is in contact 

with a capstan belt wheel within the cartridge. The 

idler rotates the capstan belt wheel, which in turn 

· moves the data tape past the recording area. The gear 

20 train allows the motor force to be transmitted to the 
capstan belt wheel without slippage between the drive 

roller and the idler nonnally occurring in conventional 

capstan motor assemblies. 

25 BRIEF DESCRIPTION OF THE DiAW1NGS 
The invention will now be explained with reference 

to the Figures in which: 
FIGURE 1 is a top view of a conventional ·capstan 

motor assembly; 
30 FIGURE 2A is a top view of a tape drive according 

to the present invention; 
FIGURE 2B is a top view of an alternative 

embodiment of the present invention; 

.· ... -.. :;..··. ·.· .. 
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FIGURE 3 i~ perspecti~e view of the capstan motor 
assembly according to the present invention; 

FIGURE 4· is a top view of the capstan motor 
assembly according to the present invention; 

5 FIGURE 5 is a side view of the capstan motor 
assembly according to the present invention; 

FIGURE 6A is a top view of an alternative 
embodiment of the present invention·; 

FIGU!tE 6B is a side view of the alternative 
10 embodiment shown in Fig. 6A; 

FIGURE 7A is a top view of a further embodiment of 
the present i~vention; 

FIGURE 7B is a side view of the alternative 
embodiment sho~ in F~g. 7A; 

15 FIGURE 7C is ._'1::P enlarged side view of a portion of 
the drive belt of the embodiment shown in Figs. 7A and 
7B; and 

FIGURE 8 is a top view of a further embodiment of 
the present invention. 
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DESCRIPTION OF BEST MODE OF THE INYENTION 
The invention will now be described with reference 

to Figs. 1 - 8, which relate in general to a tape drive 
40 _for transferring data to and from a data tape 42 

5 ·within a cartridge 44 . The tape drive includes a novel 
design for the capstan motor assembly, which, in a 
preferred.embodiment of the present invention, may be 
utilized within a 3~ inch form factor tape drive. · 
However, it is understood that the present invention 

10 may be utilized in tape drives of various sizes and 
designs ·and may operate with any data tape recording f· 
technique, including longitudinal, helical and arcuate 

scan recording. In a pref erred embodiment, the present 
invention operates with a conventional industry 

. 15 standard minicartridge data tape . cartridge 44. 
;However, the present invention· is not limited to 
operation with a niinicartridge, and may operate with 
tape cartridges of various sizes and designs. 

Referring now to Fig. 2, there is shown a tape 

20 drive 40 according to the present invention. The 
cartridge 44 is inserted into the drive through a slot 
46 formed in a front surface of the drive housing. The 
drive 40 includes a capstan motor assembly 47 for 
advancing and rewinding the data tape 42, and a 

25 read/write assembly 45 for transferring data to and 

from the data tape 42. Upon full insertion of the 

cartridge 44 ·into the drive as shown in Fig. 2, a 
capstan belt wheel 48 located within the cartridge is 

adjacent to.and in contacting relation with an idler 50 
3 O of the capstan motor assembly 4 7. In the loaded 

position, a section of the tape 42 is exposed to and 

located adjacent a read/write transducer 52 of the 
read/write assembly 45. In response to power and 

control signals received from a printed circuit board 
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(not shown), the capstan ·motor assembly 47 rotates the 

capstan belt wheel 48, which in turn advances the belt 

51 to thereby advance or rewind the data tape 42. Data 

may be transferred to or from the tape 42 by the 

5 read/write assembly 45 as the tape passes a recording 

area in the proximity of the transducer 52. 

A pref erred embodiment of the capstan motor 

assembly according to the present invention will now be· 

described with reference to Figs. 3-5. In addition to 

10 idler 50, the capstan motor assembly may include a 

motor 54, a motor extension 56 located on top of the 

motor 54, and a gear train 58 comprised of a driver 

gear 60 mounted on top of the extension 56 and a driven 

gear 62 mounted on top of the idler so. 
15 Motor 54 may be any of various conventional DC 

brushless capstan drive· motors, such as for example 

that manufactured by Matsushita-Kotobuki Electronics 

Industries Ltd., of Ehime, Japan, having an output 

torque of approximately 3.3· inch-ounces. This output 

20 force may be varied in alternative embodiments of the 

invention. Motor extension 56 may be attached to the 

rotating portion of motor 54, and is provided to locate 

the driver gear 6 O in the same plane as the driven gear 

62. The· shape and diameter of extension 56 are not 

25 critical to the present invention and may be varied in 

alternative embodiments with the limitation that 

extension 56 be small enough so as not to co~tact or 

otherwise interfere with the operation of the idler so, 
with which the extension 5 6 is preferably coplanar. 

30 The extension 56 may be formed integrally with the 

rotating outer surface of motor 54, or, alternatively, 

it may be affixed to the outer surface of the motor by 

screw means and/or adhesives. In an alternative 

embodiment, the motor extension 56 may be omitt·ed from 

·~. . .. ·.·.-::. >~. 
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the present invention. In this embodiment, gear 60 may 

be mounted directly to the rotating portion of the 
. . 

motor 54, and provided with a height such that at least 

a portion of the gear 60 is coplanar with gear 62. 

· 5 Gear ·train 58 may preferably be a conventional 

spur gear arrangement, where driver gear 60 receives 

power from motor 54 to drive the driven gear 62. In a 

pref erred embodiment, the axis of rotation of the 

driver gear and motor is approximately 21.2omm away 

10 from the axis of rotation of the driven gear and idler. 

. .•,, ... -~::.: .•:::. ·:· .: 

Further, the radius of the driver g~ar measured from · t 
the axis of rotation to the pitch circle of t~e gear is 

llmm, and the similarly measured radius of the driven 

gear is lOmm. In a preferred embodiment of the present. 

15 invention, the motor 54 and gear 60 preferably rotate 
. . . 

~t ~000 -~ during normal read/Write op~rations and at . 

3000 rpm during rewind of the data tape. Being 10% 
. . 

smaller, _gear 62 rotates at 2200 rpm and 3300 rpm 

during read/write and rewind, respectively, and outputs 

20 a torque of approximately 3 inch-ounces. However, it 

is understood that in alternative embodiments of the 

invention, the distance between the axes of rotation of 

the gears 60 and 62 may be varied, and the ratio of the 

size of the driver gear to the driven gear may be 

25 varied to thereby alter the mechanical advantage of the 

gear train. Thus, for example, in an alternative 

embodiment of the present invention, the driven gear 62 

·may be larger than the driver gear 60. In such an 

embodiment, the driven gear 62 will have a lower 

30 angular velocity and a higher torque than the driver 

gear 60. Moreover, the gears 60 and 62 may be of the 

same size, whereby gear 62 has the same angular 

velocity and torque as gear 60 {but in the opposite 

direction) • 
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With gears 60 and 62 having the dimensions 

disclosed in the preferred embodiment above, gears 60 

and 62 have 55 and 50 gear teeth, respectively. These 

numbers may· vary in embodiments where the gears have 

5 different diameters. As is known in the art, the 

contour of the teeth is provided so as to minimize 

wear, vibration and noise. Importantly, there are 

sufficient numbers of teeth on the gears 60 and 62 so 

that the gears rotate with a constant angular velocity. 

10 In a pr~ferred embodiment, the gears 60 and 62 may both 

be formed from acetal plastic or santoprene rubber, 

which materials_ allow meshing of the gears with a 

minimum of acoustic noise, and have a high resistance 

to wear. Similar materials may be used in alternative 

15. embodiments. The gears 60 ·and 62 may be attached to 

the motor extension 56 and idler so, respectively, by 

screw means and/or adhesives. Alternatively, the gears 

may molded directly· onto the motor extension and idler. 

As shown on Figs. 2A-5, the capstan motor assembly 

20 47 may be mounted on a plate 64, which is in turn 

mounted on the tape drive base plate 49, so that the 

plate 64 translates in ·a direction parallel to the 

direction of tape insertion into the drive as shown by 

arrow c-c. A spring 68 is ·provided to bias plate 64 in 

2S a direction opposite to the direction of tape 

insertion. It is understood that the plate may be 

biased by other known biasing systems in alternative 

embodiments of the present invention. In a preferred 

embodiment, the idler so and gear 62 may be fixedly 

30 mounted on the plate 64. Fixedly mounted, idler SO and 

gear 62 translate with the plate 64, and a constant 

spacing·is maintained between the axis of rotation of 

the idler SO and gear 62, and the axis of rotation of 

the motor S4 and gear 60. As such, gears 60 and 62 
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remain in constant meshing engagement. Upon insertion 

of the cartridge; the capstan belt wheel 48 engages the 

idler 50.. Further insertion of the cartridge moves the 

plate 64, and the gear.train 58 and motor 54 fixedly· 

5 mounted thereon, rearward against the opposing force of 

the spring 68. The spring 68 maintains the idler 50 in 

a pressure contact with the capstan belt wheel 48 while 

the cartridge is inserted in the drive. 
In an alte·rnative embodiment shown in Fig. 28; 

10 idler 50 may be mounted on a swing arm 69 which freely 

pivots around a pin 70, which pin is mounted to the f 
base 49. ·Pivotal mounting of the idler on the base 49 

allows the idler and·gear 62 to move independently of 

the motor 54, extension 56 and gear 60, all ·mounted on 

15 the plate 64. Such an arrangement provides a 

substantially equal.contact force between.the gears 60 

and 62 on one hand, and between the idler 50 and the . 

capstan belt wheel 48 on the other. In this 

embodiment, upon partial insertion of. the cartridge 44, 

20 the capstan belt wheel 48 within the cartridge engages 

the idler 50. Further insertion of the cartridge moves 

the idler SO rearward to thereby move gear 62 into full 

meshing engagement with gear 60. The biasing force of 
spring 68 ensures that the meshing engagement of gears 

25 60 and 62 is maintained, and ensures a pressure contact 

between idler 50 and capstan belt wheel 48 while the 

cartridge 44 is inserted within the drive 40. 
It has been experimentally determined that 

significantly more slippage occurs between the drive 

30 roller and the idler as compared to between the idler 

and the capstan belt wheel in conventional capstan 

motor assemblies. Thus, by replacing the friction 

based operation of a conventional drive roller and 

idler with a gear train as described above, the abili~y 

,. 
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of the · assembly to avoid slippage is significantly 
·imp.roved. 

In an alternative embodiment of· the present 
invention shown in Figs. 6A and '6B,· the capstan motor 

5 assembly 47 is structurally ~nd operationally similar 
to that described with respect to Figs. 2-5, with the 
e~ception that gear 60 is laterally spaced and does not 
mesh with gear 62 . In this embodiment, the motor 
torque is transmitted from gear 60 to gear 62 by means· 

10 of a timing belt 65 having a first end looped around 
gear 60 and a second end looped around gear 62. Timing 
belt 65 is formed with a plurality of notches· 80 spaced 
from each other so as to mesh with the gear teeth on 
both gears 60 an 62. Thus, torque from the motor 54 

15 may be transmitted to the idler SO without slippage 
between the transmission members 60, 62 and 65. In an 
alternative embodiment, the belt may have a flat inner 
surface having a high coefficient of friction. In this 
embodiment, the gears 6 O and 62 may be replaced by 

20 rollers having uniform circular outer diameters, and 
similariy preferably formed with high coefficients of 
friction. 

In a preferred embodiment, the axis of rotation of 
the motor 54, motor extension 56 .and gear 60 may be 

25 spaced approximately 21.36:mm away from the axis of 
rotation of the idler 50 and gear 62. However, this 
distance may vary in alternative embodiments •. 

In embodiments shown in Figs. 6A-7C, the motor 54 
and idler 50 may both be fixedly mounted on a plate 64 

3 o with respect to · each other to maintain a constant 
spacing between the gears 60 and 62.. Thus, a constant 
tension may be maintained within belt 65. Plate ~4 is 
mounted within the tape drive to translate in a 
direction parallel to the direction of insertion of the 
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cartridge 44. The plate 64 is biased by a spring 68 in 
a manner and direction described above to thereby 
maintain a pressure contact between idler 50 and 
capstan belt wheel 48 when cartridge 44 is fully 

5 ins~rted within the tape drive. 
A further embodiment of the present invention is 

shown. in Figs 7A- 7C. This embodiment is similar to 
that shown in Figs. 6A and 6B, with the exception that 
the capstan motor assembly .47 in this embodiment 

10 operates without the motor extension 56 and without th~ 
idler 50. In this embodiment, the gear 60 is mounted 
directly to .the cover of motor 54, and g~ar 62 is 
rotationally mounted on a pin .82. Both the stator of 
motor 54 and the pin 82 are fixedly mounted on plate 64 

15 with respec~ to each other •uch that the distance 
. between gears 60 and 62 .remains constant. Plate 64 is 
biased · by a .· e1pring . 68 in a mann~r .. and direct~on 

described above. Gears 60 and 62 are provided in 
substantially the same plane as the capstan belt wheel 

20 48, which plane is substantially perpendicular to the 
axes of rotation of gear 60,· gear 62 and belt wheel 48. 
As described above, the motor torque is transmitted 
from gear 60 to gear 62 by means of a timing belt 65 
having a first end looped around gear 60 and a second 

25 end looped around gear 62·. Timing belt 65 resides in 
substantially the same plane as gears 60 and 62 and 
belt wheel 48. As shown in Fig. 7C, belt 65 may have 
an inner surface 65a having notches.SO which mesh with 
gears 60 and 62 as the gears and belt rotate. However, 

30 as previously described, inner surface 65a may 
alternatively have a smooth surface with a high 
coefficient of friction. Belt 65 further includes an 
outer surface 65b similarly having a high coefficient 
of friction. 

;, .. ·· .. 

r 
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I~ operation, upon insertion of cartridge 44, 
capstan belt wheel 48 engages the outer surface 65b of 
the timing belt 65, ·which in turn biases the gear 62 
and plate 64 rearward. - This rearward movement is 

5 opposed by the biasi~g force of spring 68. As result, 
a pressure contact is established beeween the outer 
surface 65b and the capstan belt wheel 48. Due to the 
high coefficient of friction of outer surface 65b and 
the pressure contact between surface 65b and belt wheel 

10 48, rotation of the timing belt 65 causes rotation of 
the belt wheel, to thereby advance or rewind the tape 
42. 

Providing a timing belt 65 as described above with 
respect to Figs. 6A-7C allows .increased flexibility 

15 with respect to the location of motor 54 and location 
Qf the tape dri Ve components in general o Moreover I 
with respect to the· embodiment shown in Figs. 7A-7C, by 
redesigning the capstan motor assembly to operate 
without an idler, the overall height of the tape drive 

20 may be advantageously reduced. The overall height of 
the tape drive in Figs. 7A-7C in a preferred embodiment 
may b~ approximately 1.0 inches. 

In an alternative embodiment of the capstan motor 
assembly shown in Fig. 8, the idler 50 and/or gear 62 

25 may be mounted on a swing arm 69 which is pivotally 
mounted to the tape drive base'as described above with 
reference to Figs. 2-5. In this embodiment, insertion 
of the cartridge will force the idler rearward, ·but the 
motor 54 and driver gear 60 remain stationary. A 

30 relatively constant spacing must be maintained between 
the gears 60 and 62 so that belt 65 remains taut. 
Thus, in this embodiment motor 54 and gear 60 may be 
located within the drive such that a line. 82 through 
the center of the capstan belt wheel and gear 62 is 

. This Sheet Has Bee 
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· near to orthogonal to a line 84 through the center· of 
gear 60 and gear 62. With this orieµtation, rearward 
movement of idler 50 upon cartridge insertion will 
minimally change the spacing between gears 60·and 62. 

5 In this embodiment, the swing arm 69 may be biased by 
a spring 68 as previously described to oppose the force 
exerted on the idler 50 and/or gear 62 by the belt 65, 
to thereby ensure a pressure contact between·the idler 
50 or belt 65 and the capstan belt wheel. 

10 ·In a further embodiment of the present invention, 
the motor 54· may not have the same axis of rotation as . ' 
the driver gear 60. In this embodiment, a timing belt 
as described above.may be used to transmit the motor 
force from the motor ~o the driver gear. Similarly, 

15 where the axes of rotation of the motor and driver gear 
are not coextensive, one· or· more addi~ional g·ears may 
be added to the system ·to .transmit the motor force from· 
the motor to the gear 60. 

Althou9'h the invention has been described in 
20 detail herein, it should be understood that the 

invention is not limited to the embodiments herein 
disclosed. Various changes, subs ti tut ions and 
modifications may be made thereto by-those skilled in 
the art without departing from the spirit or scope of 

25 the invention as described and defined by the appended 
claims. 
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1. A tape drj,.ve, comprising: 
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a housing including a slot in one surface for 
receiving a tape cartridge therein; 

transducing means for transferring data to ·and 
from a data tape within said tape cartridge; 

a capstan motor assembly· for driving a tape 
advance mechanism within said tape cartridge, said 
capstan motor assembly including: 

a motor mounted within said housing for 
supplying power, 

a gear . assembly mounted adjacent:: to said 
motor, said motor rotating said gear assembly, and 

roller meanl!I adjacent to said gear assemb~y 
.for engaging said tape advance mechanism, said 
gear assembly rotating said roller means; and 
control means for providing control signals to 

said capstan motor assembly and for providing control 
signals to, and for transferring data to and from, said 
transducing means. 

2. A tape drive as recited in claim 1, wherein said 
gear assembly comprises a first gear and a second gear, 
said first gear sharing a common axis of rotation with 
and affixed to said motor and said second gear sharing 
a common axis with and affixed to said roller means, 
said first gear meshing with and driving said second 
gear to transfer said power from said motor to said 
roller means. 

3. A tape drive as recited in claim 2, further 
comprising an e::tension fixedly mounted on said motor, 
said first gear fixedly mounted on said extension, said 
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extension provided to locate said first gear in a plane 
of the second gear. 

4. A tape drive as recited in claim 1, said gear 
assembly comprising a first gear and a second gear, 
said first gear having a first axis of rotation, said 
second gear having a second axis of rotation, said 
motor having a third axis of rotation, said first, · 
second and third axes -of rotation being parallel and 
not coextensive with each other, said tape drive 
further comprising power transfer means between said 
motor and said first gear.for transferring said power 
from said motor to said first gear, said first gear 
meshing with and driving said second gear, and said 
second gear causing rotation of said roller means. 

5. .A.tape drive. as recited in claim 4, wherein said 
power transfer means comprises a belt attached between 
said motor and said first gear. 

· 6. A tape drive as ·recited in claim 4, wherein said 
power trans£ er means comprises a second assembly of 
gears between said motor and said first gear. 

7. A capstan motor assembly of a tape drive for 
driving a tape advance mechanism within a tape 
cartridge, said assembly_ comprising: 

a motor mounted within the tape drive for 
supplying power; 

a gear assembly mounted adjacent to said 
motor, said motor rotating said gear assembly; and 

roller means adjacent to said gear assembly 
for engaging the tape advance mechanism, said gear 
assembly rotating said roller means. 

._.:.;·· ... ··.·. 

' 
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8. A capstan motor assembly as recited in claim 7, 
wherein said gear a~sembly comprises a first gear and 
a second gear, said first gear sharing a common axis of 
rotation with and affixed to said motor and said second 
gear sharing a common axis with and affixed to said 
roller means, said first gear meshing with and driving 
said second gear to trans£ er said power from said motor 
to said roller means. 

9. A capstan motor assembly as recited in claim a, 
further comprising an extension fixedly mounted on said 
motor, said first gear fixedly mounted ·on said 
extension, said extension provided to locate said first 

. . 

gear in a plane of the second gear. 

10. A capstan motor assembly as recited in claim 7, 
said gear assembly comprising a first gear and a second 
gear, said first gear having a first axis of rotation, 
said second gear.having a second axis of rotation, said 
motor having a third axis of rotation, said first, 
second and third axes of rotation being p~rallel and 
not coextensive with each other, said tape drive 
further comprising power transfer means between said 
motor and said first gear for transferring said power 
from said motor to said first gear, said first gear 
meshing with and driving said second gear, and said 
second gear causing rotation of said roller me~s. 

11. A capstan motor assembly as recited in claim 10, 
wherein said power transfer means comprises a belt 
attached between said motor and said first gear. 

12. A capstan motor assembly as recited in claim 10, 
wherein said power transfer means comprises a second 
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assembly of gears between said motor a,nd said first 
gear. 

13. A capstan motor assembly for driving a tape 
advance mechanism within a tape cartridge, comprising: 

a motor for supplying power to advance the tape; 
a first gear affixed to said motor and having a 

common axis of rotation with said motor; 
a second gear in meshing engagement with said 

first gear, said first gear driving said second gear; 

. ·--.··· ........ . 

an_idler for rotating the tape advance mechanism, f 
·, 

said second gear fixedly mounted on said idler and . 
having a common axis of rotation with said idler. 

14. A capstan motor assembly for engaging a tape 
advance mechanism of a tape cartridge upon insertion of ·:. . . . . 
the cartridge into a tape drive, said assembly 
comprising: 

a plate mounted on a base of the tape drive for 
translational movement parallel to a direction of 
insertio~ of the cartrid~e into the tape drive; 

biasing means for biasing said plate in a 
direction opposite to the direction of insertion of the 
cartridge; 

a motor mounted on said plate for supplying power 
to advance the tape; 

a first gear mounted ~n said motor; 
a second gear in meshing engagement with said 

first gear, said first gear driving said second gear; 
an unbiased pivot arm mounted to freely pivot on 

said base; 
an idler rotatably mounted on said unbiased pivot 

arm, said second gear fixedly mounted on and rotating 
said idler, said idler provided for contacting the tape 

,. _ 
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advance mechanism so ·that rotation of said idler moves 
the tape advance mechanism. 

15. A capstan motor assembly as-recited in claim 14, 
wherein said biasing means establishes a contact force 
between said first and second gears and between said 
idler and the tape advance mechanism. 

16. A capstan motor assembly as recited in claim 15, 
wherein said unbiased pivot arm allows said contact 
force between said first gear and said second to be 
substantially the same as said contact force between 
said idler and the tape advance mechanism. 

17. A capstan motor assembly for engaging a tape 
advance mechanism within a tape cartridge to move a 
data tape, comprising: 

a motor for supplying power to advance the tape; 
a first gear adjacent to said motor; 
a.second gear coplanar with and spaced from said 

first gear; 
belt means having a first end looped around said 

first gear and a second end looped around said second 
gear, said first gear rotating said belt means, said 
belt means rotating said second gear; 

an idler for engaging the tape advance mechanism 
to move the tape, said second gear fixedly mounted on 
and rotating said idler. 

18. a capstan motor assembly as recited in claim 17, 
wherein said first gear is fixedly mounted and coaxial 
with said motor. 
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19. A capstan motor assembly for engaging a tape 
advance mechanism within a tape cartridge to move a 
data tape, comprising: 

a motor for supplying power to advance the tape; 
a first gear adjacent to said motor; 
rotating means mounted within the tape drive 

spaced from and coplanar with said first gear; 
belt means having a first end looped around said 

first gear and a second end looped around said rotating 
means, said first gear rotating said belt means, said 
belt means provided to. rotatably engage the tape 
advance mechanism at said second end to move the tape. 

20. a capstan motor assembly as recited in claim 19, 
wherein said first gear is fixedly mounted and coaxial 
with said motor. 

21. A capstan motor assembly for engaging a tape 
advance mechanism of a tape cartridge upon insertion of 
the cartridge into a tape drive, said assembly 

· comprising: 
a plate mounted on a base of the tape drive for 

translational movement parallel to a . dire·ction of· 
insertion of the cartridge into the tape drive; 

biasing means for biasing said plate in a 
direction opposite to the direction of insertion of the 
cartridge; 

a motor fixedly mounted on said plate for 
supplying power to advance the tape; 

a first gear affixed to said motor and having a 
conunon axis of rotation with said motor; 

a second gear in meshing engagement with said 
first gear, said first gear driving said second gear; 

•· 
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an idler fixedly mounted on said plate for 
contacting the tape advance mechanism, said second gear 
fixedly mounted on said idler and having a common axis 
of rotation with said idler. 

22. A capstan motor assembly as recited in claim 21, 
wherein contact of the tape moving mechanism against 
said idler moves said plate. 


