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1 A TRANSM SSI ON APPARATUS

FEEERTEET et ettt ettt et TECHNI CAL

FI ELD *159159* This invention relates generally to a
transm ssion apparatus for tape cartridge handling,

and rel ates nore particularlyl though not eXE%E§LX§LML____——-———
to a transm ssion apparatus for 5 tape cartri
bot s ar ety o A ciocs. IR

robots are typicalTy USed to Toad tape cartridges
lf@H‘NIt%IPFfELl’Se slots in tape libraries. In order toseso

s ore as nany tape cartridges as possible in a tape
. br ar s 10 desirable t.o.mnimze fhe ,
hE e el inerly (4 Padsrisich s foniens Gaperecandiing
slots that may be provided in a tape library of a
a9l yelates g1ons P%l%/lfﬂe}ﬁrly hough notgKelugivey, tejateansinissjon apparatus for
necessary for the | oading robot to have precise
tapesiartridge hapdlingpabitdpietlibesryso as to be able to
correctly insert the tape cartridge with little
cl earance 15 between the slot and the tape cartridge.
It is also desirable for the |oading robot to have a

BACKGROUND SO as to take up | ess space in the tape
l'ibrary and allow nore roomfor storage. - Currently,

8 54, 5ol B

tapedtratiésnth erdecpatarans madg wpe[laﬁﬂdgdi(m@ow%lb il P8 Gibrary, it is
o vertical  posts. The | padi ng robot al so npves
SF3oro i ramuylzaﬂ%@aae aequPHSbYRRER Slgt sq #fetotmajmizprihe number of

sldi@ihal)Aisy b€ pRIAR 3h 3RO 5.4 | @PSrophlell g et

accur acy YPoPenabl e th eposit a
tape cartrldge into a slot since the slots in a tape

il o L e sl SLacked Lato colums,

c%bélﬂl@@es% 88 be shlk Y&éorf&'ﬂy ARNHNHe faP@ chrf@deel VOltl@ll{tQQ‘:@éapﬂlce
robot. Al though accurate, |inear slides are costl

-lqepme@ﬁbemlot sl the mpp\gz@xgn@gee Itkimalsp desirable for the loading robot to have

a low profile so as to take up less space in the tape library and allow more room for

storage.

Currently, loading robots are typically driven by linear slides or belt drives. These are
adapted to move a tray supporting a tape cartridge up and down with respect to vertical
posts. The loading robot also moves horizontally along a defined path of the tray. The
tray has to stop at specific heights with great accuracy to enable the loading robot to
deposit a tape cartridge into a slot since the slots in a tape library are normally vertically

stacked into columns of slots.

There are limitations to using linear slides or belt drives for moving the tray in a loading
robot. Although accurate, linear slides are costly to implement. Belt drives are known to

stretch after a period of use, thereby losing precision.
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stretch after a period of use, thereby losing

precision. 11111112 [ I I | 1211112121111212 | |

| I 1111 *000002* 2 To increase storage in-a tape

l'ibrary wthout substantial increases in costs, there

thus needs to be a | ow cost,2 preci se and robust

transm ssion systemto enable the |loading robot to

ToURdteave storgdeGhadepesliths; witkddut @esURYial RSfRaSdak %ost§ there thus

SUMVARY A transm ssion apparatus is provided for use

neefis 4o papdowicartapipcisTArd mbystrteansmission systemety entie the loading
I plurality of

B s B B L3 PR Do ot her “ane

bei ng rotatably attached to the tray. There is also a

|1ty of vertically disposed racks for engagenent
S &ﬁ%ﬁ lurality of pinion gears for rotationa

SRy Aok BB B T ARORD o

may be no ed to ity o
ferftranspaating a tepg caarrpga gel apldraliveofpiaion gear apepibly édnlnécyced to

a5 SRR B B R Bty of vrvaty
dispaded rb@@\meéhghgrendﬁlbyehesmmhty dbpialfh RashoPfotdifal movement

drlven shafts he plurality of pinion gears may

N€e four pinion gears, each pinion gear being
disposed at, inmediately adjacent, adjacent or near
each one of four corners of the tray. 20 Each of the

Tht phedlity wf piiotegdarciaby Ye diospraes a [rpaﬁglsty fm)éhehﬁ TRé Pludity of
a frane. At |east two of the urality of
hﬁgwtm%yamprw%y@é hsthancte Rlayalihe O&dyive sfie. Thet el of shafis

rﬁa? bteh)?ﬂrablc?JK Jo‘?]ﬂ@csc &y orf'éddnHﬁlIH' 04 aar{%vEI Oé:elﬁ ﬂgltn brtl:t\fv ) tké drive shaft

ne rack of the ur al
and egbhod ther drtden shaffs. be flxed toits franme. 25 The
transm ssion apparatus may further conprise a sensor
for measuring the incline of the tray.

The plurality of pinion gears may comprise four pinion gears, each pinion gear being

disposed at, immediately adjacent, adjacent or near each one of four corners of the tray.

Each of the plurality of vertically disposed racks may be mounted on a frame. At least
two of the plurality of vertically disposed racks may be adjustable relative to their
frames for adjusting an incline in the tray. At least one rack of the plurality of vertically.

disposed racks may be fixed to its frame.

The transmission apparatus may further comprise a sensor for measuring the incline of

the tray.

The transmission apparatus may also comprise a plurality of cam-in-slot mechanisms

each operably connected to one of the adjustable racks.

According to as second aspect, there is provided a transmission apparatus for use in a

tape library. The transmission apparatus may comprise a tray for supporting a tape
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The transm ssion apparatus may al so conprise a
plurality of camin-slot nechanisns each operably
connected to one of the adjustable racks. 30 According
to as second aspect, there is. provided a transm ssion
apparatus for use in a tapedibrary. The transm ssion
apparatus may conprise a tray for supporting a tape 3

camﬁdge; dgmralay oif pirddr gearDdpepatly ObneRHIo SRBIABIRSTr and rotatably
conn d to each another and rotatably attached to

aftache F%\ e teaypt plusality of werticalhy diskaseq rasks fusagagemensby the
pﬁﬂ&ﬁ?%i’ﬁﬂ{lorp edr{for r&%ﬁ&e g el-r1 el‘ﬁgnﬂh@ﬂegl%%lg %El? f e Ilurflllty of

rot a venent t each o
veIftlcaNoedlsp(omH Irglcksl Ibsmgsmdmltenk:chsa ﬁemegatﬁmsmvﬁﬂoﬂlﬁe plurahty of

f of . th rality of 5 vertical
VR aPse RSk B ing B HEITB S F & theiryiames Torchysting an
nfdllﬂm?x?thfe(?fay Qid'@f)hl%lt Bf canfl$i- Elﬁﬁm'e[:‘haﬁlrﬁhsté'aey og%?lqu%onnected

plurality of camin-slot nechanisns each oper
t@@mmfdhedt leasy tonof the rthkrelnatoﬂ\eamallyWcsposfedtrhcekspl urality
of vertically disposed racks. For all aspects, the
slots of the camin-slot nechanisnms nay be |ocated in

Fohsil hgpaomsthe 3tEdthé ban GRE”t Gfechdifsanial Be Hcﬁied in the frames
mechani sns may be rotatably connected to the

apifhg<pmsiof treaps in- fRemaeljanismsaney bawskaakly cornestey to the
ﬂ%gl% rﬁaéaﬂiéa&gﬁst‘fitﬁé ratcks glﬁ eﬁl)l%é}rx%%é Qtfra}xgg d(?raxle?tgc%l

he vertic |spose rac arrange
nfavlembmphenealongj "Bt 'ezmltmathlyahs‘pomi radksr ®ay boarr&ipdd an 5 €ie pdir
F}gl r%g{elb d in econd direction., The first  pair

R AlretHongRgiAaeTRA A g sycor@rddrem@l The first
p§1$ %@%eﬂﬁ‘iehteﬁ%ﬁn@ﬁldﬁ{aﬂl? %hﬁgax&%phﬁa ﬁl'é Eé&ﬁd CkS )%yorhented

he plurality of racks may conprise four
latqglly matyabdly. theplosdidy of racksmeylcanptise fadi ackenEach rack may be

ent or ach 0 of four corners_qf the tr
AR i Ry Siackhn o SREUE B e qomapot the ray.
| i brary conprising the transm ssion apparatus of the

first or second aspects. 20 BRI EF DESCRI PTI ON OF THE
Asrdimedts a third aspect, there is provided tape library comprising the transmission

apparatus of the first or second aspects.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be fully understood and readily put into practical effect
there shall now be described by way of non-limitative example only exemplary
embodiments, the description being with reference to the accompanying illustrative
drawings.

In the drawings:

FIG. 1 is a perspective schematic view of an exemplary embodiment of a transmission
apparatus;

FIG. 2 is a schematic close-up view of a rack-and-pinion gear pair;
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In order that the invention may be fully understood
and readily put into practical effect there shall now
be descri bed by way of non-limtative exanple only
exenpl ary 25 enbodi ments, the description being with
reference to the acconpanyingdillustrative draw ngs.
In the drawings: FIG 1 is a perspective schematic

NGewi9s scehem@ﬁ@ e 6MMhe HalErtssioh aﬁpatrmy SfFR®I 10N
appar at us; IG 2 is a schematic close-up viéw of a

Frléclf 1sazp§JchQ ?h@glogceﬁgvf%w 8 a Bevel: é‘értrﬁ s a schematic

[ an VI ew o nsm ssi on a parat us of FIG 1;

sche se-u w_of bevel ge

S ifroe? pESPEIRS et i ot S uni epeardiian IC. 1
Iﬁge trans SS|0%@pEparatus of FIG 1; FIG, 6 is a a

héﬁsméc Wewrofa frame eorapsigiRg & FaHg-igrslot mechanism
camin-sl ot mechanism5 operably connected to a rack;
ope@bly7cangecied thaeragki ¢ rear view of the frane of FIG
6; and FIG 8 is a schematic close-up view of the
Rian7? iisa sdheinatie edanniesvvfahe frafne SFIGOEBAILED DESCRI PTI ON
OF EXEMPLARY EMBODI MENTS 10 FIGS. 1 to 3 show a
RGeS & 4 SheRITROEIRRNH vRIw 6 the RASITH S/ AEcRRIEH BF PG 10
that is largely symmetrical about a horizontal axis
X. The transm ssion apparatus 10 includes a
rectangul ar tray 12 for transporting a tape cartridge

‘ C pini . ¢
o B BB pSCRBRton OB KR AR AR Y b dnBimays e

four corners A, B, C, D of the tray 12. 15 Each rack

HES; § to & sRqw alprsferies embriimgninfc wanspéssiondppgraustlOhat is largely
18. Each franme 18 constitutes a corner post. They nay
spmnetricah pbewiathmpizentalebes XaT hotrarsihd petorpapparatiesd ( inelydes a

rectangular tray 12 for transporting a tape cartridge and a rack 14 -and- pinion gear 16
pair at, immediately adjacent, adjacent or near each of the four corners A, B, C, D of the

tray 12.

Each rack 14 is vertically mounted to and supported by a frame 18. Each frame 18
constitutes a corner post. They may be of any suitable material or shape provided they
are substantially rigid, given their purpose. As shown, each frame 18 is a U-shaped
channel member with the racks 14 being securely mounted to a web 19 of each frame 18.
Each frame 18 is securely attached to a base 17. The four racks 14 are for being engaged

by the four pinion gears 16 rotatably therealong, as shown in FIG. 2.

The pinion gears 16 are mounted on a laterally extending drive shaft 20, and the remote

ends of longitudinally extending driven shafts 22. The pinion geafs 16 are located on the
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are substantially rigid, given their purpose. As
shown, each franme 18 is a U shaped channel nenber
with the racks 14 being securely nounted to a web 19
of each frane 18. 20 Each frame 18 is securely
attached to a base 17. The faur racks 14 are for being
engaged by the four pinion gears 16 rotatably

dtikesiedl 2004, indBedioMdidtelt, Gjadent dPBedlicAEPERJISTARS ddfe shaft 20.
are mounted on a | ateral ly extending drive shaft 20,

- TRBrilOshare P %rlv@ﬁ‘g a Motb O butedad g%aﬁgt BNghe gr ve shaft 20

driven shafts . e pilnion gears I | ocat

phgf?n gear{jfé A€ rg(ZII;dﬁIeec'é grf% ggrgeﬁtfn\}v@h € d? e¥aenq g%i(fs?aédmd lﬂ?eFor this,
he

S B A S B A L 2 meunted o e,

di rect en agenent with the rel evant racks 14C and 14D.
thegdirectipr of the Reaxig@r ¢s wenand1G42.D are oriented with
the gears facing longitudinally outwardly in 5 the
direction of the X axis, as is shown in FIG 2.

Bet ween the drive shaft 20 and each of the driven

BehadenghedriveSshaftPeVeald ca&pbf the Atilerd Shafts 2DGNA bivk] %l:&st?any@s
in FIG 4. Afirst bevel gear 42 is nounted to each

sﬁﬂ% H c1bdaeu i Pt ﬂﬁfﬁt b%?el' %ﬁfﬁgﬁ@ﬁnqe&)fét efglqjef?& & g drive

| n| on gears bev ears are

5&% %@%ﬁ@ﬁﬁhﬁﬁﬁ%ﬁ% P EBh 2 e o

of e driven shafts he two bevel gears 42, 44
Sﬂaéfgﬁ FoRL s PITEAN BYATS He % P%ﬂoeﬁl B Vel P Ui tp e ivgn shafts
in simultaneous rotation of the | ongi t udi nal driven
atthafends zhe dsyearf shefte 2. 2otharteo boveltgatms w2 ddintesly rotation of the
tray 12 by bearing bl ocks 21 secured to the tray 15

1dteral driljenstefi2Oaeduiits éimsinafltabdussb@tion oRhe 1e&nkitudaabd@Ven shafts 22.
the driven shafts 22 has a pinion gear 14 nounted

thereon at, immedi ately adjacent, adjacent or near
t he end opposite or. renote fromthe end to mhich t he

SHERPRS 08l BT A BT o DL 5058 e o
ﬁ%ﬁﬁ&%ﬁﬁ%ﬁ#@ﬁ$#§@?§ﬂfmwi£%%
and 14D. The racks 14A and 14B both face laterally
Each of the driven shafts 22 has a pinion gear 14 mounted thereon at, immediately
adjacent, adjacent or near the end opposite or remote from the end to which the second
bevel gear 44 is mounted. The pinion gears 16 at the remote ends of the driven shafts 22
engage the respective racks 14A and 14B. For this, the racks 14A and 14B are oriented
differently to the racks 14C and 14D. The racks 14A and 14B both face laterally
outwardly. In this way, rotation of the drive shaft 20 results in simultaneous rotation of
all four pinion gears 16. As the four pinion gears 16 simultaneous rotate along their

respective racks 14, vertical movement of the tray 12 is effected. By providing a rack 14
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outwardly. In this way, rotation of the drive shaft 20
results in sinmultaneous rotation of all four pinion
‘gears 16. As the four pinion gears 16 sinmultaneous
rotate along their respective racks 14, vertica
novenent of the tray 12 is ef§ected. By providing a
rack 14 6 -and- pinion gear 16 pair at each of the

AUbirkSH Bk $6®alr%t eéah JP RS follPEorhERYA (]313'3 C, 398t ! g%\é ﬂgaimd

t he four rack -and- pinion gear alrs

hQ&lﬁ& Lt)h;éefg 1%86 ggténﬁqlp?rgon rt16 1r§ gFﬁl Sgreslﬁe grbcg%#nrg?)ﬁgd
vs?xg%l“r'&é%%%t pElg, 3 dey ifié’q“vt%ﬁ dﬁ@%% ok e tigpemgrion apparats

gnbodl nt of .the transm ssion agparatus 10 is

1§ spitadleter use withredpogg slohsizeswings theray 1 3may bereisely pesitioned.
onto a base plate 26. In this enbodi nent, the rack 14

at corner Dis fixed to its frame 18. The racks 14 at
corners A, B, Cand D are adjustable wth respect to

A feiner dmisomhmenSof tHOWRNEissich ippakardd] Bls RPR IR FEG. ©Wnich
may not be 10 adjustable, if required or desired

sde@Sthe Gratrf2s 3 8 M t&d &ﬁ@ a %Es%hﬂgte@6c ﬂf'@hisrlansﬂ&o%ﬁ T g‘fﬁ;ﬁ?g&%ﬂ'ﬁﬁ at

for adjustlng a rac respect to a

5 P 8 B e B B

ur corne . nd Dso that the tray 12 is
| w“&f ?peaftmf@elafrﬁmﬁa f HOVHHER < o] & 2,9 CORRS(ORRI T9Y Pelzh

that the tray 12 is perpendicular to the four franmes
adjgstable) ifygqydred 96 desitedi ne of the tray 12 to be adj usted
or tuned provides inproved positioning accuracy of
the tray 12 across the entire length or breadth of the
tape library. As shown in FIGS. 6 to 8, the

Fé@$ ustoitpw éeke-dgs 6% Ghi-BriibymadHaakRebr bdjubig; £ fa@mM with
18 via 20 vertically oriented pin-in-slot connections

résBecthdla @raﬁ{eqfﬁﬁroggerqgggqgtr@ Hine tRE ﬂrcthét]: 8?the t{}? 12, This aligws the

prn-1n- sl ot connection are provi

\Q'g z?o EQ Fevg lec‘t 2 aTl ﬁ%gt%lgl\é'r%%,t%é tg%r[ﬁfaé)l‘ éfls level at

rOV|ded t e one slot 72 for added rigidity.
H %urafamfé% gngl g‘igwomal %mﬁﬁu@ah@ﬁé&awdﬁn%aerpwdwular to the four

frames 18. Allowing the incline of the tray 12 to be adjusted or tuned provides improved

positioning accuracy of the tray 12 across the entire length or breadth of the tape library.

As shown in FIGS. 6 to 8, the adjustable rack 14 is slidably attached to the frame 18 via
vertically oriented pin-in-slot connections 70. In a preferred embodiment, pins 71 of the
pin-in-slot connections 70 are provided on the rack 14 while the slots 72 are provided in
the frame 18. For each pin-in-slot connection 70, two pins 71 may be provided to

engage one slot 72 for added rigidity. The adjustable rack 14 is thus constrained to
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7 nove only vertically wth respect to the frane 18,
as indicated by the arrowin FIG 7, and the extent
of the vertical novenent is limted by the vertical

hei ght of the slots 72. A camlever 50 is rotatably
attached to the adjustable rack 14 through a cam sl ot
80 in 5 the web 19 of the frane 18. In this way, the

B lohBMRstiGllyl WitlPfes toSthel €radife 18 8s WRRadd 3 the bHBw in FIG. 7,
frame 18 mhr?e t he ggfk 14 is on the otheﬁgirde of the

r
ol Sl of 18 3 oA RAPmd SemelltSs ARG b NRvertl el GTRL s 72
to nove within a curved guide slot 64. The cam| ever
50 is rotatably attached to the rack 14 at its centre
on 60. o, at ached fo the cam | ever 50

naPafa (15 rotpiab wrﬁcged fod %\a@r“ﬁ‘ﬁl’lé regk, k4 theguefiagam #gt 80 in
has its fgeometrl cal centre offset fromthe centre of
thegveh 190t the famer He lie s Waysdhe som leysr 5§ fsqwrorierside Qﬁtheweb 19 of
(for clarity, camlever 50 has been rendered
ther fearag &8 @il thelfaek 04 iss@i the odier Side af tise vagal Nsof tha fizin@el 8. The
84 of the camslot 80, such that rotation of the cam

chifV&Ver 50 héda Qéﬁrém%tlbﬂ 6 ARd ﬁ;gﬁiﬂ%cbnﬁm At ls"l:oﬁktﬁm&i) to move

results in vertical novenent o the rack (as shown by

&A&%QE%Q'@? gplﬁl’él @rt 35 )T &n{ f%k/g ?g' d;ﬁ‘{a &ﬁtoctﬁifh%l’(§4 at its

espect _to corner Drn order to tune the |ncI|ne
C’E)‘ftret‘?femta?r’ﬁ)@ﬂ Al'so, this is to allow for adjustnent
if the pinion gear 16 engages incorrect teeth of the
rack 14, thereby creating a msalignnent. 20 A sensor
(such as a laser nmeter or neasurenent gauge commonly
Alsceaitachedtoi the eams I¢ver 56 ot cavh 8pehhe aanp@h ssra Spaks cighlardisc that
be provided to neasure the incline of the tray and
had itopedmeardcal dphtsd offset Sroanthaseritee eftbiative 60@X kHeLuam lever 50, as
“horizontal ness" of the tray 12 with respect to a

sN&Wh IERIG. BX(fSr cldity] Sanflebed tEhAMHeed teHaBlea atrah&?aré/rﬁ‘f MRE Dffset

nmechani cal parts of the transm ssion apparatus
cam 82 acts against a side 84 of the cam slot 80, such that rotation of the cam lever 50

(as shown by the curved arrow in FIG. 6) results in vertical movement of the rack (as

shown by the arrow in FIG. 7). In this way, each of the corners A, B, C of the tray 12

'may be adjusted for height with respect to corner D in order to tune the incline of the

tray 12. Also, this is to allow for adjustment if the pinion gear 16 engages incorrect
teeth of the rack 14, thereby creating a misalignment.

A sensor (such as a laser meter or measurement gauge commonly used in printers to
control pen-to-paper spacing) may be provided to measure the incline of the tray and
allow fine adjustments so as to achieve maximum “horizontalness” of the tray 12 with

respect to a vertical axis.
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such as the rack 14 -and- pinion gear 16 pairs, the
drive shafts 20, 22 and the bevel gear trains 28 are
preferably inexpensive, off-the-shelf conponents. This
not only reduces costs, but nay al so reduce the

wei ght of the transm ssion apparatus 10. 5 Wil st
there has been described in the foregoing description

IR ¥R i @fboderbae tie DirsouRimechBficAIMRAKS BF the rif*é%%ls@fdm :pbaratus 10
wi |l be understood by those skilled in the technol ogy

sGANEShO Rk 1Uhaid-TRRYn ¥edy l%tﬂa%sthb'a g@E (15‘!5%0052 %?ds h9Bevel gear

construction and/or o eratlon nay

t t resen ion.
tgﬁfgafS zirggre Jr?lg}'rgec n51 g @?‘E 8orPBor8:HE§ SF g{c}éoflly re(fuces
driven shaft 2 |nstea to the drive shaft 20. The
PEIOU aY alggge Hitkhwge polithe Fansraissay aprargtet ed at
the sides instead of at the corners of,the tray 12,
so that only three pairs 14, 16 are provided at three
sides of the tray 12, leaving one side of the tray 12
Vohidst thepe hasdwmedn descaibed imthe dickiepging dperipdon exdgeary ehhteodiments of
adj ust abl e racks 14 may engage the franmes by

Y Sresesht YR, Wil eturiderebd-ty thedeQRUR daF q&tteém@wgy%ncemed
the 15 racks 14 and the franes 18 instead of the

RIS 0 RO Bl P g
nsm ssi ratus :
RS TRsR b RSt o RHE. T B b & ormlw iectly
gears operablé@connected to each other and bei

Peresteddp ynapt Berlsiyer shaflhe2tipggad ofifel the CBF‘{?rSéletQQ VBhe rack 14 -

vertically disposed racks for engagenent by the
apd-pimén gear 36 paps niaybedectes ftohe sidesansteatadf anthessoemdrs of the tray
therealong. 10 2. The transm ssion apparatus of claim
12, sonhetr @ily tHréeepgitsudall 6 tye @bvided bhregaides ofitte tray 12, leaving one
side of the tray 12 open for loading and unloading tape cartridges. The adjustable racks

14 may engage the frames by providing appropriate tongue-in-groove adaptations on the

racks 14 and the frames 18 instead of the pin-in-slot connections 70.



nmounted to a plurality of shafts, the plurality of
shafts conprising a drive shaft and a plurality of
~driven shafts. 15 3. The transm ssion apparatus of
claim2, wherein the plurality of shafts are operably
connected to one another viaga bevel gear train
between the drive shaft and each of the driven
ahafvis. 4. The transm ssion apparatus of any one of
the preceding clains, wherein the 20 plurality of
pi ni on gears conprise four pinion gears, each pinion

gear ,bgi . di s relati.ve to each gne of four
o n(g‘r{sﬂ"lc%&l lisﬁden %%%agﬁlsnfgau%ﬂ AdPPSITE, g’&%rwtgfﬁs'toﬁé’pparams
gr oupom@tisingt i ng of . at, immedi ately adjacent,
adj acent and near. 5. The transm ssion apparatus of

5 any one of URNOLTAISBERtRG adeRE GRETIdgRer ei n t he 25
plurality q j r .
Peing i Laguads o pFATRELE by SRR dB R Gt and being
of t htatablyyattachesl todimneay; sad ect ed from t he group
consi stin f.. at., imediately adjacent, adjacent and
near 6. " Rl et ERBR S sfh Morensng ol by fha Marality of
pr ec pidtgdar AfoiBotalibiil] Bidve@sthth&balon® the plurality of
vertically disposed racks is nounted on a frane; at

10 | east two of the plurality of vertically disposed
rack i.ng adjustable relative to .their, frames . for
2a dj uzfthlggljém%ﬂls 1 %FP%aéatlu%of ﬂ%m{ )/,a\Q/ll_ierila the7;_)lu ity ofs pinion gears are

t r ansiBuatdas apRRali§ldrshatts, Heallalty IPRBAR brRirisi§PSdrive shaft
one rack of the plurality of vertically disposed racks
i s fianedpluality of friyereshafs8. The transni ssion appar at us
of claim6 or claim7, further conprising a sensor for
measuring the incline of the tray. 9. The transm ssion

15 3appafTat tanohissioy appeeataf ofdlgints, Wheréin8he plurdlideof shafts are

| Si, I lit i n- sl ot ' ch
cpor abrg0d shmalieBics bt A kv goard e baieen s s

and each of the driven shafts.

4, The transmission apparatus of any one of the preceding claims, wherein the
20 plurality of pinion gears comprise four pinion gears, each pinion gear being
disposed relative to each one of four corners of the tray in a manner selected

from the group consisting of: at, immediately adjacent, adjacent and near.

5. The transmission apparatus of any one of the preceding claims, wherein the
25 plurality of racks comprise four racks, each rack being disposed relative to each
one of four corners of the tray in a manner selected from the group consisting of:

at, immediately adjacent, adjacent and near.

6. The transmission apparatus of any one of the preceding claims, wherein each of
30 the plurality of vertically disposed racks is mounted on a frame; at least two of
the plurality of vertically disposed racks being adjustable relative to their frames

for adjusting an incline in the tray.
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10. The transm ssion apparatus of claim9, wherein the
slots of the camin-slot nechanisns are |ocated in
the frames and the cans of the camin-slot nmechanisns
are rotatably connected to the adj.ustable racks. 15
11. The transm ssion apparat i@ of claim 10, wherein

t he adj ustable racks slideably engage the frames for
vertical novenent thereal ong. 12. The transmni ssion

appa
7t he

égtus of . any one of the preceding clainms, wherein

¢ FpsMISHPR pPRA'PDSledainh e ksherein as leasimpeda¢kofzhe plurality

1 Sbr Daitalflf SiSRsER rdcRs B T4kt ikl | o0 _and a second

pair orlent

I'n a secon I'rec n. 13. The

transm ssion apparatus of claim 12, wherein the first

8pair
seco

iented | i fydinally outwardly; and the
R Gaimishion appacsiicnl JVaLs ar Fipma i Gl jormprisingiasensor for

A tT aRefliriy tRS irRAREbAIESrafOr use in a tape library,
the transmssion apparatus conprising: a tray for

supporting a tape cartridge; a plurality of pinion

ear g, rabl v connected.to eac not her ;and, 30 . .
9§r;’ot atsr gg Fry?fl Sg?lf%g‘rl} kP atr%u? %feantyrodv ;Ol}ﬁﬁablpﬁl 53? Bt {}]1”8? comprising a
ver t phadlity oflcapasgbt hritehidras cRAGPBRBB donBYctd'® one of the

plurality of pinion gears for rotational novenent

t her 8ANERABlE racks. each of the plurality of vertically

di sposed racks being nounted on a frane; at |east two
of the plurality of vertically disposed racks being
16dj uFhabhbasmissibabppaeatioof dgint 9,fwigsreia thosloBdr tsd daRdiragot

i ncl

ine in the tray; and 5 a plurality of camin-sl ot

mec hHCRARisBSRR | dBithe EyRereanddhe eemppbthgcam-in-slot

11.

12.

13.

14.

mechanisms are rotatably connected to the adjustable racks.

The transmission apparatus of claim 10, wherein the adjustable racks slideably

engage the frames for vertical movement therealong.

The transmission apparatus of any one of the preceding claims, wherein the
vertically disposed racks are arranged in a first pair oriented in a first direction

and a second pair oriented in a second direction.

The transmission apparatus of claim 12, wherein the first pair are oriented

longitudinally outwardly; and the second pair are oriented laterally outwardly.

A transmission apparatus for use in a tape library, the transmission apparatus
comprising:

a tray for supporting a tape cartridge;

a plurality of pinion gears operably connected to each another and
rotatably attached to the tray;

a plurality of vertically disposed racks for engagemeht by the plurality of

pinion gears for rotational movement therealong,
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25

the at least two of the plurality of vertically

di sposed racks. 15. The transm ssi on apparatus of
claim 14, wherein the slots of the camin-sl ot

mechani sns are |l ocated in the franes and the cans of
the camin-slot 10 nechani sngjare rotatably connected
to the adjustable racks. 16. The transm ssion

appar at us eQfy & fé B]u;zﬁlt¥ %%ﬁbm} HSprdil %k@gélﬁg &Iﬁﬁﬂﬁ&d ona

slideably engage t rames for vertical novenent
t her émlmgng. 15 17. The transni ssi on apparatus of any

one of cla nth verticall . )

o epascy Ahibpe ol Rl §t Vorh e Smshfeaps hoipg aptiustable
in arélmﬁcaettodhéle&wneafcﬂradju@ung@@m&dn@m the @l eiHded in a
second direction. 18. The transm ssion apparatus of

cl ai m 17, amheebtyrofiam-inrsleftmeciiapisas sagly orepatdyl comected to one of

| ongi tu Er:ltalehyt tflfﬁt Oue?};lxra d%slf &Jfgcﬁ& Jf)%s&ﬂlagksar €

oriented latera transm ssion
apparatus of any one of claims 14 to 18, wherein the
pI urality of racks conprise rac eacl} rack

:
Bei nd Ngit@peRissiop aPRARYE Of sla@aéﬁ wh%elaftﬁe #lgtsrot dlos Gamp-gn-slot

of t *Px?echéxﬁé’mb Qre%%&ﬁi%rthé hiiel 84 fHeQEIk RE 11 QHPin-slot
consi sting of: at 5 1 nmredi atel y adj acent, adjacent

and meswhanigs ark mtﬁwly thmacted (c@ﬂpraldmsw@letlheks
transm ssi on apparatus of any one of the preceding
cl ai ns.

16.  The transmission apparatus of claim 15, wherein the adjustable racks slideably

engage the frames for vertical movement therealong.

17. The transmission apparatus of any one of claims 14 to 16, wherein the vertically
disposed racks are arranged in a first pair oriented in a first direction and a

second pair oriented in a second direction.

18.  The transmission apparatus of claim 17, wherein the first pair are oriented

longitudinally outwardly; and the second pair are oriented laterally outwardly.

19.  The transmission apparatus of any one of claims 14 to 18, wherein the plurality
of racks comprise four racks, each rack being disposed relative to each one of
four corners of the tray in a manner selected from the group consisting of: at,

immediately adjacent, adjacent and near.

20. A tape library comprising the transmission apparatus of any one of the preceding

claims.



