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OPENING LEVER FOR MAGNETIC TAPE CARTRIDGE DOOR

RELATED APPLTCATIONS

This application 1is a continuation-in-part of
copending U.S. application Serial No. 08/531,617 filed
September 21, 1995 entitled "Opening Lever for Magnetic Tape
Cartridge Door" by Mark W. Percna.

This application is related to applications HEAT
DIFFUSER FOR MAGNETIC TAPE DRIVE, Perona, Serial Number 08/543,
127, filed October 13, 1995; SNAP-IN CHASSIS TAPE DRIVE,
Perona, Serial Number 08/543,133 filed October 13, 1995 and
CLIP FOR ATTACHING TAPE DRIVE MOTOR TO CHASSIS, Perona, Serial.
Number 08/531,635, £filed October 13, 1995, which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

This invention relates to a magnetic tape drive and
more particularly to a lever for opening the door in a
cartridge as it is inserted into the drive.

U.S. Patent 5,210,664-Perona shows a tape drive for
use with so-called "Mini-Data" cartridges. There are standards
for these drives so that drives manufactured by different
companies can read and write data interchangeably. These

.standards. are referred to . ._as' the . "QIC" (Quarter-Inch . -

Cartridges) standards. One set of standards is referred to as

..-the "QIC-80.Standards for .250-800 megabyte products."... .

25

Recently, a new wide tape cartridge referred to as

"TRAVAN' has been announced for use with such drives. The .
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TRAVAN cartridge has a metal base plate which is a reference
for all cartridge/drive interface specifications.

The TRAVAN cartridge has a door through which the
read/write head in the drive accesses the tape. This door is

5 opened as the cartridge is inserted into the drive. The
cartridge door is pivoted on a hinge about an axis which is
perpendicular to the direction of insertion of the cartridge
into the drive. An actuating portion of the door is on the
side of the hinge adjacent to the side of the cartridge. Aas

10 the cartridge is inserted into the drive, pushing on this
actuating portion opens the access portion of the docor which
is on the other side of the hinge.

Prior art drives for reading the TRAVAN cartridge
have used a door opening slide pin which moves toward the back

15 of the drive as the cartridge is inserted. Movement of the
slide pin is necessary to accommodate the cartridge in the
drive. However, movement of the slide pin in the direction of
insertion of the cartridge is undesirable because the door
opening motion is not positive. It does not have stiffness in

20 the direction which will operate the actuating portion of the
cartridge. door.

The slide pin must be biased against movement in the
direction of insertion of the cartridge so that the door is
opened properly. On the other hand, the cartridge must be held

25 in the drive with a bias which is at least sufficient to
provide the proper force of engagement between the drive roller
and the driven roller in the cartridge. The QIC standards
specify a force of engagement between the drive roller and the
driven roller. In other drives for reading the TRAVAN

30 cartridges, the bias on the slide pin is opposite to the bias
used to hold the cartridge in the drive to provide the proper
force of engagement between the driven roller and the drive
‘roller. Adjusting and maintaining this differential bias is.. ...

. @ifficult. |
35 It is an object of the present invention to provide.
. “ a door openlng actuator which is more reliable than the prior
art.



10 Perona, Serial Nunber 08/543,133 filed Cctober 13, 1995 and CLIP

FOR ATTACHI NG TAPE DRI VE MOTOR TO CHASSI S, Perona. Seri al Nunmber

08/ 531,635, filed October 13, 1995, which are i ncor porated herein by
ref erence. BACKGROUND OF THE | NVENTI ON 15 This i nvention
relates to a nagnetic tape drive and nore particularly to a |lever for
openi ng t he WON/1H4§5 cartridge as it is inserted int crqrﬂ{é"ﬁwv

U.S. Patent 5,210, 664-Perona shows a tape drive for use with so-call ed
"M ni-Data" cartridges. There are standard8 -20 for these drives so that
drives manufactured by different conpani es can read and wite data

I nt erchangeabl y. These standards are referred to as the "QC'

(Quarter-Inch IMARYA IOF [THEC 3 INTIOMr ds. One set of standards is referred

to as the "Q C80. St a”‘iarn%ﬁgx{gz Ipéogr'ﬂ’fgal%}b&e rRaA9Hg)Writ#y data on

Recently, a new wi de tape cartri eferred as
magnetic tape in a artrxdge of the type in which a driven

roller in the cartridge moves tape past a read/write head in

5. the drive has an opening lever for a door in the cartridge

which is pivoted about a hinge in an axis perpendicular to the
direction of insertion of the cartridge.

In accordance with the invention, the opening lever

is disposed parallel to the direction of insertion of the
10 cartridge so that it bears against an actuating portion of the
door in the cartridge. The lever is stiff in the direction
which operates the actuating portion of the door. This makes
opening-of the cartridge door more reliable.
The lever is mounted on a pivot at the rear of the
15 lever. The lever is movable about the pivot only to the side
of the caftridge to accommodate insertion of the cartridge into
the drive. The lever is biased to return it to a normal
condition when the cartridge is removed, but this bias does not
act against the bias which holds the cartridge in the drive.
20 Therefore, providing the sgpecified engagement force between the.
drive roller and the driven roller is easier.
The foregoing and other objects, features and
advantages of the invention will be better understood from the
following more detailed description and appended claims.

25 BRI D PTIO F DRAWI
Fig. 1 is a perspective view of the tape drive of the
present invention with a cartridge;
Fig. 2 is a perspective view partially broken away;
Fig. 3 is a perspective view further broken away;
30 Figs. 4A and 4B show the front of the cartridge with

e e - - . the door..open-and.-.closed,. respectively; ... .. e e e

Figs. 5 and S5A are top views of the cha531s, Flg. 5A

- shows a. cartridge being inserted; . ... -
Fig. 6 is a bottom view of the chassis; and
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Figs. 7-10 are a series of perspective views showing
the action of the lever as a cartridge is inserted.

DES ION OF P D

Tape drives of the type shown in Fig. 1 are for use.

with cartridges 10 having a metal baseplate 10a. As shown in
Fig. 2, the drive includes a drive roller 11 which engages a
driven roller 12 (Fig. 6) in the cartridge to move magnetic
tape in the cartridge. The tape is read by a magnetic head 13
(Fig. 9) in the drive.

The drive roller 11 is driven by a motor 14 which has
a drive shaft 15. The motor 14 is mounted beneath the chassis
17. The chassis 17 is snapped into the pan 19.

Referring to Figs. 4A and 4B, the cartridge 10 has
a door 44 through which the read/write head engages the tape
10b. The door is pivoted about a hinge 46 in an axis
perpendicular to the direction of insertion of the cartridge.
The door has an actuating portion 48 on one side of the hinge
and an opening portion 50 on the other side of the hinge. When
the actuating portion 48 is pushed into the cartridge, the
opening portion 50 moves outwardly to provide access to the
magnetic tape 10b which is engaged by the read/write head 13.

In accordance with the present invention, an opening
lever 52 (Figs. 5-10) is disposed in the drive parallel to the
direction of insertion of the cartridge. The lever is mounted
on a pivot 54 at the rear end thereof. The pivot 54 is on an
axis perpendicular to the direction of insertion of the
cartridge. When the cartridge is inserted, the front end 52a
of lever 52 bears against the actuating portion 48 of the door
to open the door as the cartridge enters the drive. Lever 52
moves about pivot 54 to the side of the cartridge to
accommodate insertion of the cartridge into the drive. Lever

'm52 moves counter clockwise as shown in Figs..5 and.6. . ;
A spring 56 blases the lever to a position parallel
to the direction of insertion of the cartridge, the position.

shown in Flgs 5-8. The lever is movable against this bias
only toward the side of the cartridge.

f or



5°opened as the cartridge is inserted into the drive. The cartridge

door is pivoted on a hinge about _an_axis which is perpendicular to the
di.rection of insertion of the cartridge into the drive. An actuating
portion of the door is on the side of the hinge adjacent to the side of

the cartridge. As 10 the cartridge is inserted into the drive ushi ng on
this act ud¥PRYIAS t i on opens the access portion of the dRSHU ﬁ??m i s
on the other side of the hinge. Prior art drives for reading
t he TRAVAN cartridge have used a door -ofemn ng slide pin which noves
toward the back 15 of the drjve as the cartridge is inserted. Nbverrent of
t he slide pin is necei®aPyovn i ﬁ%’éi A&t @S Fde FapkEidge gisye.
However, novendnseotefhdnsbi dbepdrive, ttiee dinde@daowioflever B2epushasothé he

cartridge is ULESAE AR PoRIBHSFS (1° cHOGoor 1GRENLRY ERELOIMIS Nohe door

positive. It does no stiffness in_ 20 the direction
t he act uati ng B&VPF8n a&othe’-ts Rings i 4fe dc’;%‘"‘. opening P°rt1°ﬂwe5%li"ﬂlée?)| n
nmust be bi asedoageandly movespsrt the tdoer. This allows head 13 to read the

' magnetic tape in the cartridge.

The lever of the present invention provides
significant operating advantages. It is stiff in the direction
of insertion of the cartridge so that reliable opening of the

10 door is achieved. Also, the bias on the lever, supplied by
spring 56 does not interfere with the load force on the
cartridge.

When the cartridge is inserted into the drive,
spring-loaded rollers 58 and 60 (Fig. 6) engage the slots 62

15 and 64 in the cartridge to lock it into the drive. The
cartridge is locked in the drive by the bias applied to the
rollers by the torsion spring 66. A tab 68 bears against the
motor to provide a constant load force between the drive roller
and the driven roller. The bias provided by spring 56 does not

20 counteract, or act against, this locad force.

Various modifications may be made to the preferred
embodiment. The appended claims are, therefore, intended to
cover all such modifications within the true spirit and scope
of the invention.

25



direction of insertion of the cartridge so that the door is opened
properly. On the other hand, the cartridge nust be held 25 in the drive
wi-th a bias which is at |east sufficient to provi de the proper force of
engagenment between the drive rol | pTHIS § HﬂgB% VMen roller in the

cartridge. wdbpn@dsC standards speC| Lﬁ@ﬁ qdf engagpeRiéeshasyeen the
drive roller and the driven rlele+— nther

; . . driW
TRAVAN 30 cartridges, the bias on the slldg pinis opp05|te to the

used to hold the cartridge in the drive to provide the g"g”
engagenment bewpgentsherdiisnigo! | er and the drive Imm}iﬁﬁ
and maintaining this differential bias is difficult.

an object of the present invention to provide a door opem ng actuat or

which is nore reliable than Almagnetie tapardrive for reading/writing data
on magnetic tape in a cartridge of the type in which a driven

roller in said cartridge moves tape past a read/write head in
5 said drive, said cartridge having a door through which said
read/write head engages said tape, said door being pivoted
about a hinge in an axis perpendicular to the direction of
insertion of said cartridge, said door having an actuating
portion on one side of said hinge and an opening portion on the
10 other side of said hinge which provides access for said
read/write head, said drive comprising:
a read/write head for reading said tape through
the opening portion of said door; and
an opening lever disposed parallel to the
15 direction of insertion of said cartridge, said lever being
mounted on a pivot at one end thereof on an axis perpendicular
to said direction; '
the other end of said lever bearing against said
actuating portion of said door to open said door as said
20 cartridge enters said drive, said lever being moveable about
said pivot only to the side of said cartridge to accommodate.
insertion of said cartridge into said drive.

2. The magnetic tape drive recited in claim 1

further comprising:
25 means for biasing said lever to a position
parallel to the direction of insertion, said lever being
moveable against said bias only to the side of said cartridge.

e

I
as Been Rep‘laced

i
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S O T e

whi ch a driven ler in*hé cart*idge *noves tape past a read/wite
head in 5 the drlve has an openi ng Iever for a door in the cartrldge
whi ch is pi VP&UM¥but a hinge in an axis._perpendicul ar t oP¢HE
direction of insertion of the cartridge.
AMENDED CLAIMS
[received by the International Bureau on 10 January 1997 (10.0%.97);
original claims 1 and 2 amended; (1 page)]

1. 1. A magnetic tape drive for reading/writing
data on magnetic tape in a cartridge of the type in which a
driven roller in said cartridge moves tape past a read/write

5§ head in said drive, said cartridge having a door in the front
of said cartridge at one side thereof through which said
read/write head engages said tape, said door being pivoted on
a hinge, said hinge having a pivot in an axis perpendicular to
the direction of insertion of said cartridge, said door having

10 an actuating portion on one side of said hinge pivot and an
opening portion on the other side of said hinge pivot, said
door providing access for said read/write head, said drive
comprising:
a read/write head for reading said tape through
15 the opening portion of said door; and
a longitudinal opening lever having two ends,
said lever being disposed in it’s longitudinal length parallel
to the direction of insertion of said cartridge between said
ends, said lever being mounted on a lever pivot at one end of
20 said lever; said lever pivot being on an axis perpendicular to
said direction of insertion; _
the other end of said lever bearing against said
actuating portion of said door to open said door as said
cartridge enters said drive, said lever being moveable about
25 said lever pivot, said lever being movable only toward said one
side of said cartridge to accommodate insertion of said
cartridge into said drive.

2. The magnetic tape drive recited in claim 1

further comprising:
30 means for providing bias to said lever to a

position - parallel: to .the-direction -of insertion, said lever . ...

being moveable against said bias only to the side of said
cartridge..

or

AMENDED SHEET (ARTICLE 19) ﬂm,” I,ﬁlﬁﬂe”miﬁced



In accordance with the invention, the opening |ever I s di sposed
parallel to the direction of insertion of the 10 cartridge so that it bears
‘agai nst an actuating portion of the door in the cartridge. The lever is
stiff in the direction whi ch operates the actuating portion of the
door. This nakes opening of the cartridge door nore reliable.

The | ever is™RSURHEY on a pi vot at the rear of the 15 | eveFPCTAR I8 o
nmovabl e about the pivot only to the side of the cartridge to accomodate
insertion of the cartridge into the,Frhﬁe. The lever is biased to
return it to a nornal condi tion mhen4{ cartridge is renoved, but this
bi as does not act against the bias which holds the cartridge i n"Rjhe
drive. 20 Therefore, providing the specified engagenent force betweeN the
drive roller and the driven roller is easier. The NG g0i ng
and other objects, features and advant ages of the inventioqﬁ_ Il be
better understood fromthe f ol |t ToT € \Jet ai | ed descri pti on “<and
appended cl ai ns. \

SUBSTITUTE SHEET (RULE 26)



25 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective
view of the tape drive of the ' ' ' ' :

Fi'g. 2 is a perspective view partially broken away; Fig. 3is
a perspective view further broken away; 30 Figs. 4A and 4B show
the front of the cartridge with t he door open and cl osed, respectively;
Figs. 5 and BR¥MUSFop views of the chassis: Fig. 5A & "5’@'&1’ﬁ’ri dge
bei ng inserted; Fig. 6 is a bottomview of the chassis; and
2/11
N
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-4- Figs. 7-10 are a serjies of perspective views showng
the action of the lever as a cartridge is inserted. DESCRI PTI ON OF
THE PREFERRED EMBODI MENT Tape drives of the type shown in
Fig. 1 are for use 5 with cartridges 10 having a netal baﬁ@%ﬁ%ga. As
shown in WOPHI43S the drive includes a drive roller 11 ges a
driven roller 12 (Fig. 6) in the cartridge to nove magnetic tape in the
cartridge. The tape is read by a magnetic head 13 (Fig. 9) in the
drive. 10 The drive roller Bi/1% driven by a motor 14 which has

SUBSTITUTE SHEET (RULE 26)



a drive shaft 15. The notor 14 is nounted beneath the chassis 17. The
chassis 17 is snapped into the pan_19. Referring to Figs. 4A
and 4B, the cartridge 10 has a door 44 through which the read/wite
head engages.the tape 15 10b. The door is pivoted about a hinge 46 in an
axi s perpendi cular to the direction of insertion of the cartridge.

The door hasW&P74t458at i ng portion 48 on one side of the hi RGEUSIIFHE an
opening portion 50 on the other side of the hinge. Wen t he actuating
portion 48 is pushed into the cartridge, the 20 opening portion 50 noves
outwardly to provide access to the naqy@qic tape 10b which is engaged by
the read/ wite head 13. n ‘accordance with the present

i nvention, an opening | ever 52 (Figs. 5-10) is disposed in the drive
parallel to the direction of insertion of the cartridge. The lever is
mounted 25 on a pivot 54 at the rear end thereof. The pivot 54 is on an
axi $ perpendicular to the direction of insertion of the cartridge. Wen
the cartridge is inserted, the front end 52a of | ever 52 bears agai nst
the actuating portion 48 of the door

O

. { ] 64

FIG. 4A

SUBSTITUTE SHEET (RULE 26)



to open the door as the cartridge enters the drive. Lever 52 30 noves

about pivot 54 to the side of _fhe cartridge to accomuodat e
i nisertion of the cartridge into the drive. Lever 52 noves counter
cl ockwi se as shown in Figs. 5 and 6. A spring 56 biases the
| ever to a position parallel to the direction of insertion of the
cartridge, tWOHAMSE on 35 shown in Figs. 5-8. The |ever
agai nst this bias only t oward t he si de of t he
cartridge. WO 97/ 11455
PCT/ US96/ 15061 5/11
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-5- As shown in Figures 9 and 10, as the cartridge is

Inserted into the drive, the end 52a of lever 52 pushes the actuating
portion 48 of the door into the cartridge. The door pi vots about its
hi nge 46. The opening portion 50 noves 5 outwardly to open the door.
This allows head 13 to read the magnetic tape in the cartridge.
The | ever of M¥/1458sent invention provides si gni fi cantPCIPSPEISPHg
advantages. It is stiff in the direction of insertion of the cartridge
so that reliable opening of the 10 door is achieved. Al so, the bias on the
| ever, supplied by spring 56 does no® /iflerfere with the load force on
t he cartridge. When thg c ridge is inserted into the
drive, spring-loaded rollers 58 an ig. 6) engage the slots 62 15
and 64 in the cartridde to |lock it g t hejdriv The

>—= O
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FIG. 5A
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cartridge is locked in the drive by the bias applied to the rollers by
the torsion spring 66. A tab 68 bears against the nmotor to provide a
constant | oad force between the drive roller and the driven roller. The
bi as provi ded by spring 56 does not 20 counteract, or act against, this

| oad force. Various nodifications may be nmade to the
preferred WOMOMSEent. The appended clains are, therefor ECTUAIRG ¢ o
cover all such nodifications within the true spirit and scope of the

i nvention. 25
7/11
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- 6- WHAT IS CLAIMED | S: 1. A magnetic tape drive for

reading/ witing data on nagnetic tape in a cartridge of the type in
wWhTTHhr 'a driven rolTer 1n said cartridge noves a tape past a read/wite
head 5 in said drive, said cartridge having a door in the front of sai d
cartridge at one side thereof through which said read/ wite head engages
sai d tape, sSwWO®7TALASS bei ng pivoted on a hinge, said hind@?%%ﬁﬁQﬂfla pi vot
i n-an axi s perpendicular to the direction of insertion of said

cartridge, said door having 10 an actuating portion on one side of said
hi nge pivot and an openi ng portion ﬁh/ﬂ e ot her side of said hinge
pivot, said

10-\

SUBSTITUTE SHEET (RULE 28



door providing access for said read/ wite head, said drive conpri si ng:

a read/wite head for reading said tape through 15 the opening portion of
sai d door; and an el ogongat ed | ongi tudi nal opening | ever
havi ng only two ends and a | ongitudi nal axis extendi ng between said
ends, said |ever being disposed with the said |ongitudinal axis paral | el
to the directWQM/ISS nsertion of said cartridge, said 20 | RfSFUSHERIPHL
nounted on a | ever pivot at one end of said | ever, said | ever pivot
bei ng on an axi s perpendicular to said direction of insertion;

the other end of said |ever bearing agaig§l1faid actuating portion of
said door to open said door as said 25 caftridge enters said drive, said

| ever bei ng noveabl e about said | ever pivot wherein, said |lever is noved
by contact with said actuating portion away from said one side op-said
cartridge to accommodate insertion of said cartridge into said~N ve.

SUBSTITUTE SHEET (RULE 26)



30 2. The magnetic tape drive recited in claiml further

conprising: o neans for providing bias to said |lever to a

position parallel to the direction of insertion, said | ever bei ng

noveabl e against said bias only away fromthe side of 35 said cartridge.

THI S SHEET HAS BEEN WO 97/ 11455 7

PCT/ US96/ 150WP 97/11455 PCT/US96/15061
10/11
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AVENDED CLAI M5 [received by the International Bureau on 10 January

1997 (10.01.97); origipal clajigs 1 and 2 anended; (1 page)]
1" 1. A magnetic tape drive for reading/witing data on magnetic
tape in a cartridge of the type in which a driven roller in said

cartridge noves tape past a read/ wite 5 head in said drive, said

cartridge haWWRd"H4¥bor in the front of said cartridge BETUME16Ye

t her eof through which said read/ wite head engages said tape, said door
bei ng pivoted on a hinge, said hinge having a pivot in an axis
perpendi cul ar to the direction of insg/unon of said cartridge, said
door having 10 an actuating portion on onée side of said hinge pivot and an
openi ng portion on the other side of said hinge pivot, said door
provi ding access for said read/ wite head, said drive conpri si pr
a read/wite head for reading said tape through N

b2

FIG. 10

SUBSTITUTE SHEET (RULE 26)
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&5 ‘t he openlng—p ' or; and .ﬂi'iil . Q lobdi(@@ihal

openi ng Ieyer | said |lever belng;q# ed init's
| ongi t udi nal m" Hl!!l
- cartridge bet

to the direction of’¥ [ on1(8 M&Qd}397
at one end of 20 sald Iever said | ever_ g vot being on an axis

.said |l ever being mount ed on a"l ever pi vot
perpendi cul ar to sai d direction of 1insertion; ' t he
ot her end of ygakdrEer¥EATRER! {160 agai nst said actuating portion of said
door to open said door as said cartridge enters. said drive, said | ever
_bei ng noveabl e about 25 said | ever pivot, said l-ever being novable only

toward said one SIﬂe ofAsmaghenmdlﬁaﬂyadnlvaciownmdaﬂengﬂwemtnng datsaid
cartridge into sald

focited in cPRiTRg et:Lcf ape in (H)cartrld e %5 tﬁ%etQBE“QB'&h&éHe d&%Y@en

provi di ng b|aglﬁgrsandsagdepar§radge moves a tape past a read/wrlte head
5 in said drive, said cartridge having a door in the front of

said cartridge at one side thereof through which said
read/write head engages said tape, said door being pivoted on
a hinge, said hinge having a pivot in an axis perpendicular to
the direction of insertion of said cartridge, said door having
10 an actuating portion on one side of said hinge pivot and an
opening portion on the other side of said hinge pivot, said
door providing access for said read/write head, said drive
comprising:
, ' a read/write head for reading said tape through
15 the opening portion of said door; and
an elogongated longitudinal opening lever having
only two ends and a longitudinal axis extending between said
ends, said lever being disposed with the said longitudinal axis
parallel to the direction of insertion of said cartridge, said
20 1lever being mounted on a lever pivot at one end of said lever,
said lever pivot being on an axis perpendicular to said
direction of insertion;
the other end of said lever bearing against said
actuating portion of said door to open said door as said
25 cartridge enters said drive, said lever being moveable about
said lever pivot wherein, said lever is moved by contact with
said actuating portion away from said one side of said
cartridge to accommodate insertion of said cartridge into said

.drive.

30 2. The magnetic tape drive recited in claim 1
further comprising:

means for providing bias to said lever to a

position parallel to the direction of insertion, said lever

being moveable against .said bias only away from the side of

35 said cartridge. ' ’

>
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po'si tion parallel to the direction of inserti [ n%
noveabl e agai nst _sai d bias o'nl.\.v to the side ¢ ?0205_5_ ~5
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A magnetic tape drive for reading/writing/data on magnetic tape (10b) in a cartridge (10) of the type in which a driven rofler (11) in
the cartridge (10) moves tape (10b) past a read/write head (13) in the drive, has a door opening lever (52) disposed parallel to the direction
of insertion of the cartridge. The lever (52) is mounted on a pivot (54) at one end on an axis perpendicular to the direction of insertion of
the cartridge. The other end of the lever bears against the actuating portion of the door (50) to open the door (44) as the cartridge enters
dtl: drive. The lever (52) is moveable about its pivot only to the side of the cartridge to accommodate an insertion of the cartridge into the

ve.




