J1. DESCRI PTION Scanner for a magnetic-tape apparatus

THe invention relates to a scanner for a magnetic-tape appar at us,

_cérr’rprl sing an upper and a | ower drum separated by a drum gap, and a head
desc carigigda®@4ragneti c heads and supportled to be rotatabl e i pHIhO3I4TEP
gap, a magnetic tape being guided obliquely across the drum gap by neans
of a rul e e |l ower drum A scanner of the type defined
in the opening paragraph is known, for exanple fromthe BTS publication
"DCR 100 Digitale. 4:2:2 MAZ' . 1n the knowmn construction the head disc

conprises aip ' iral |y aligned head supports carrying nagnetic
heads at t hei "EE! |§E ds. Wien the head disc rotates the nmagnetic
around and novi ng past the scanner, so. that

heads cont act’
t he instantaneously scanni ng magnetic head forns a so-called tent whose top
is in contact with the magnetic head and whose sides are in contact with
the lateral supporting surfaces of the upper and the lower drum |f with
such a construction conpr|5|ng a pIurallty of nagnetlc heads . a gi ven speed

ingne)tj(rzliefgr?ngrre ::Sts on und f&iﬁ‘ﬁ?#nk@ p‘iﬁﬁuﬁ sca nelﬂé;ﬂggéé} &fiha
si ze and Rwaradrai (11, azauseparmbbzgadnmrg@l (@3),tdnd dhedd dise (Df) dalbgying ape

edges relative to the drum gap a_resu of this non-uniformair cushion
the shap®@agnetinheads {15 an heﬁmgn@mmmeamﬂ% amagnetic tape

by the uphie Uity ¥w&eﬁ7 %&%ﬁ&ﬁf gfost 309 S 485 R b S Bt a hler ) of the "¢

fabri c# efovesgairahy (1) %@M&Lﬁg} tHeCape eOhtablUsiliiaRes (2021 %t et Sides of

devi ation of the d| storted active cylinder fromthe ideal cylinder the tape

al so t endtherdruaegap (B3)dhavereeessest (22h 23) adapted tqbtlwb:cknm of the air filmn (241 by
t he gui de ans for the h, urge £ | hus def or ned,
back ont 02§f§° g‘ &w OHQ’ (gfg'g’é ct 4 def or ned
cylinder s possi b' A %hﬁeﬂés élQﬁné@i?ﬁCldlﬁ Al ﬂ h SupAIRE e
results in a non-uniformstress distribution rn ape, which has a
negati ve ecortacttsuofaceh6’ e%’r)cbbmgnecbamalragﬂtmﬁthetlpcessem(ﬁz, (23) face fiormed in

10 uniform radial raised portions (26, 27) having a constant radius at the drum edges at

both sides of the drum gap (13), and the radial height (H) of said raised portions

relative to the recesses (22, 23) is adapted to the thickness of the air film (24, 25)

formed.
3. A scanner as claimed in Claim 2, characterized in that the radial raised
15 portions (26, 27) have lips (28, 29) pointing towards the drum gap (13).
4, A scanner as cla1med in Claim 1, characterized in that the triangular drum

areas (18 19) over which the tape (16) moves and situated at both sides of the drum
gap (13) are provided with triangular trough-shaped recesses adapted to the thlckness of
the air films formed, the edges of said recesses at the location of the drum gap (13) and

20 of the tape edges serving as supporting surfaces for the tape (16). '
5. A scanner as claimed in any one of the Claims 1 to 4, characterized in
that the height (H) of the radial raised portions (26, 27), or the height of the edges of
the trough-shaped recesses (22, 23) relative to the bottoms of the recesses, is
approximately 10 to 20 pm

. This Sheet Has Been Rep

- I i



stress distribution in the tape before the scanner gives rise to a
non-uniformread |l evel and thus neans a disturbance of the scanning process
of “the track. 2 -

US-PS 3, 13$.@884di scl oses a scanner for agmagnetic-tape appar pHp $Re4NEP
an upper and a | ower drum spaced from one another by a drum gap and a head

di sc car rm%ﬂmgw c heads and arranged to be rotatable in the drum gap,
in which in orader 0 reduce the friction of the tape on the scanner
conpr essecSmnmenﬁorfaendagmlhe&tapahijs t ape from an ext ernal—source through

ducts. For this purpose there are provided air -This$HRPHY pd and two
fl anges secured to the two druns by neans of scr ﬂui of the

drum gap, which flanges project a certain di stan um surface

and provide a seal for the ducts and a seal bet and the

fl anges. Conpressed air should penetrate the area between the cylindrical
surface and the tape but should not reach the drum gap; there conpressed
air would reduce or elim nate the head/tape contact. The conpressed air

serves to produce a tsgﬁn L.ndri cal
surfaces. The two- fm‘ﬁég@s proj ec |ng ? %ﬁg&cglqﬁé %%s%@gtensi on

the ' tape domprisingsaRuppercardl £2oweredrum Wwby\aeﬂmrﬁ gapcanti 8heas disef 13
nm This construction |eads to sagging and a poor |lateral support of the

tape. The cotnyingmagnetioheads andsupporied 1o, be getptablejingthe drumngam@ mngnematape
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t he heiﬁ dﬁ% ﬂé(bﬁcé%mt‘&é“%ﬁnﬁnﬁﬂé NP5k 8O eaiteesw S%FORH‘em

Ot ol on QonidoPliefhe et el Y5 e i SEE 5 855 9ith U il 9 cn

be formed 1n tape t us agai n cooper at es cy I nder
havi ng t heu pfiminggswfaees of the wppepand the loaveradromr, df vithgsikhat eorfsatuotion no

stresses w |

comprising a plurality of magnetic heads a given speed is exceeded the rotating head
disc will displace air, resulting in _zi non-uniform air cushion underneath the tape on the

15  scanner surface. The size and shape of this air cushion depends on the position of the
tape edges relative to the drum gap. As a result of this non-uniform air cushion the
shape of the tent formed by the instantaneously scanning head will change continually.
The tape no longer runs on the ideal cylinder defined by the upper and the lower drum
but on a cylinder defined by the fabricated geometrical shape and the local air cushion.

20 Owing to the deviation of the distorted active cylinder from the ideal cylinder the tape
also tends to deviate and run off the track. However, this is prevented by the guide
means for the tape, which urge the tape, which is thus deformed, back onto its guide
edge. Cooperation of the tape with such a deformed cylinder is possible only if the tape
is also deformed. This deformation results in a non-uniform stress distribution in the

25 tape, which has a negative effect on the recording/scanning quality. A non-uniform
stress distribution in the tape before the scanner gives rise to a non-uniform read level

and thus means a disturbance of the scanning process of the track.



o oduced in the tapg. |y, no non-uniformrecording and read
conditions wll ar P@ls&gﬂgﬂ &%&%@%&Of this kind thus allows the tape
ténsion in a directi ﬁ“m ﬁﬂmﬂﬁ)o the transport direction to be

equal i zedigioa.ga r-fil npensat i on. | PHAY 93-047 EP
enbodi ment of the invention the smaller tape contact surfaces obtalned as a
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radi al height, relative to the stepped drum surface is adapted to_the
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the | ocation_of the drum gap can be manufactured conparatively sinply, the

radi al rasupply guetsiapd dwedflanges secured toy Hheatwendrums by seans of screwis asbotip sides
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drum gap, %fd?ﬁidﬁdéﬂfo{' e aictdand hdeal HBatwedt thy Qpe Afd tié ‘flﬁn%éspi:&ﬁﬁr@&éeﬁ@hir
t owar ds t'’he drum gap. In a further enbodi nent of the

i nvent i onshaould penetrage ther arga betweencthe oylindrigal snrface and: the tape dut shahld inotat ed
t bot i d f ,the d J ded i t d d th
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the tape. Inthis e ment a trough-shaped recess corresponding to the
t hi cknesscylindrical surfaces. The swé dlamges projecting diromn the cylindricab sarface tensivnghe ar

areas. The tape is then supported by the edges qf this_recess bqth at the
| ocati on Wﬂﬁé‘“‘d?‘iﬂwwﬁ&q <R PP‘E?(?%(FE’O %RS{SF?@“EQS lgc@ﬂb,mlﬁe recess

itself proyichiieg ok <L ddifid bR i o
further " colisiuBtion RAR o5 shaci uhh SRR SaTRGAO of fhe tape, The combingtioh of
porti dss thel extérnally suppliedadl; fitarindsthe pimatl sbiface aved ef the tWo ﬂh?eb 4§ glaimed
the edges of the triangul ar recesses is approximately 10 to 20 [%m Thi s
- enabl es aloProvidesa sybstantially frigtieniess ¢ontacs betwrenthe fapemand theceydind he head

consequent RS B Bilot & cobinlchbh hE ahBR plefad BbortRtindty 6'1'm beyond
' the cylindrical surface.

It is an object of the invention to reduce, in a scanner of the type defined

20 in the opening paragraph, the influence of air films which are formed automatically
underneath the tape at high speeds of the head disc and whose thickness leads to a
deviation from the idéal cylindrical shape of the scanner drum.

According to the invention this object is achieved in that the tape contact
surfaces at both sides of the drum gap have recesses adapted to the thickness of the air

25 ﬁlmé formed underneath the tape during rotation of the head disc. This enables the air

- films formed as a result of the rotation of the head wheel to divert to the recesses, so
that no bulges can be formed in the tape. The tape thus again cooperates with a cylinder
having the ideal geometrical shape. Since no more bulges are formed no stresses will be
produced in the tape and, consequently, no non-uniform recording and read conditions

30 will arise. A drum shape of this kind thus allows the tape tension in a direction
transverse to the transport direction to be equalized via air-film thickness compensation. |

 In an embodiment of the invention the snialler tape contact surfaces
obtained as a result of the recesses are formed in uniform radial raised portions (ridges)



ln t he drawr ng F|g 1 shows d| agrammatically an exanple of a prior-art

onstructi ThlsSheetHasBe laceQ and 3 show an exenplary enbodi nent of
l‘ﬁe [ nventlon 2 bei ng a diagrammtic side view of a part:
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on the scanner surface. As illustrated by the details and Z2 these

ai r cushiedges atthe lpcaw%mesdmmesamemem magufastured gomparativelyssiomply,Hbet ape

et or moq 0T Tl b %@ﬁaﬁqa&a@%ﬁ%&?f@“em' 4 FRuldes o

air cushlmsgg,boaﬁneﬁir&egﬁbt ddtydﬁr\m,l Piifa hiiggd 1s no longer the ideal

deliberately constructed cyl he helix rel ates. Cooperation
of the tape 16 vmtrintmfm'then@mhudmmfthdenvenaoppnsoiﬂee toobtain f rnanwerpe 16

I s al f or med. , Thi an di stur ance o t cannji ng process, of the
tr ack 10ALHE BA.i1be Fadel g, Mutions iy wih g ponifie ™o Watdicent
formed bc{xﬁ aﬁfanm ng heads 15 changes contl nual ly. The above :
consi derat on ead to the inventive idea of providing steps to preclude
the formation of dachfurtherembodiment of thedivention the triangular drum ﬂegsov& and
3 show a construction in accqQrdance wth, the invention to whig st eps

have beerWhigh|the taperpgvesand sijuatediag hoth sides of dhe B‘%GH‘B@F%PF@” r drum

11 and a Vi 3
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tape 1§ dotdiivvh éPtheditfiyghsand of tectape eag@asbraﬁg\usasupp@ﬁngesumbes“ fokthe
tape. In this embodiment a trough-shaped recess corresponding to the thickness of the |

air film is formed in the drum surface in said triangular areas. The tape is then
supported by the edges of this recess both at the location of the drum gap and at the
. location of the gap edges, the recess itself providing the air-film thickne__ss
20 compensation.

In a further embodiment of the invention the height of the radial raised
portions relative to the adjacent stepped drum surface, or the height of the edges of the
triangular recesses is approximately 10 to 20 um. This enables air films produced
underneath the tape at higher speeds of the head disc to be compensated for, so that the

25 tapeis net vaulted and, consequently, no stresses are produced in the tape.

In the drawing Fig. 1 shows diagrammatically an example of a prior-art |
construction. | '
Figs. 2 and 3 show an exemplary embodiment of the invention,
30 | Fig. 2 being a diagrammatic side view of a part of a scanner with a
developed scanner surface, and
Fig. 3 showing the part Z3 of Fig. 2 in detail.



_Eig. 3 a detail Z?a hﬁfhgsaeé’nkeﬁaedt ape contact surface has been provided
di

vmthrecesses 22 18, 19 in which the air filns were .
f‘brmed The air E sult of the rotation of the head disc 14
ol | ect s16.03(dgese r rms uniformair filns 24, 2PpHD 98-04TCERSES

22, 23 have been adapted to the thickness of the air films 24, 25, so that

the tape 16 no | onpgy, e3uw i%e?él g@&tﬁ'@etoﬁlﬁs&ﬂﬁéﬂ Pﬁcglgiﬁﬁ%@mrrmd on

surfaces 26', 27" obtained as he recesses
radi al rdneedlparlowendnaf, 1223]1d a’hea(bdlsalléedvhmir is suppotted ¢o be petakible #ba

proj ecti into he dr gap .13 to reduce the width, of the drum The
| i ps ena {% fagpetiq,peads o afits B-t A dnagnst gé&ﬁi@

uni f or m F%‘%?déﬁﬁ“@*@?’o%ﬁ‘é%s ISR RAT 13 ol 10 ghipia Hy & B 7 o e folies,
magnetS cnoteshdwib. Dtails Z1tdnd Z2aree siwoved tean enlafged scale itntheﬂeﬁtanbehmnght of

el i m nat d.Teraised rt|0526 2 fqr exanpl e approximately a
width of B r}a T%U%K%ia % 1? AIeFUs ShiQNSHNIPENEH ¢ he

' IO{)\?/I; gl;u 'ﬁg@‘i?énﬁw now m@ﬁggress ;i{%?ltlgflh d%&'?fferé‘\“1l%§erosg?{ hgn?afoge

wi dt h t hillustratedi bynthierdetdits Zt and Z2s5thése aﬁ‘?cUSﬁlbhs have irfeulassh Eé@dwufﬁger ent
extent. This results in a stress conpensation and a uniform head-to-ta
cont act . on the positions of the tape edges relative to the drum gap 13. The tape 16 conseqgently
10 runs on a deformed cylinder defined by the fabricated geometrical shape and the local
air cushion 20, 21. The active cylinder thus formed is no longer the ideal deliberately
constructed cylinder to which the helix relates. Cooperation of the tape 16 with this
deformed cylinder is possible only if the tape 16 is also deformed. This means a
disturbance of the scanning process of the track. As is illustrated by the details Z1 and
15 Z2 the shape of the tent formed by the scanning heads 15 changes continually. The |
above considerations lead to the inventive idea of providing steps to preclude the
formation of such non-uniform air cushions.
Figs. 2 and 3 show a construction in accordance with the invention to
which said steps have been applied. Fig. 2 again shows a scanner 10 comprising an
20 upper drum 11 and a lower drum 12 separated by a drum gap 13 in which a head disc
14 carrying radially disposed magnetic heads 15 is rotatable. The magnetic tape 16
guided obliquely across the drum gap 13 via a guide ruler 17.
' Fig.3a detail Z3 of Fig. 2. The tape contact surface has been provided
with recesses 22, 23 in the areas 18, 19 in which the air films were formed. The air
25 displaced as a result of the rotation of the head disc 14 collects in these recesses and
forms uniform air films 24, 25. The recesses 22, 23 have been adapted to the thickness
of the air films 24, 25, so that the tape 16 no longer exhibits any bulges. The smaller
tape contact surfaces 26°, 27’ obtained as a result of the recesses 22, 23 are formed on
radial raised portions 26, 27. These raised portions have lips 28, 29 projecting into the
30 drum gap 13 to reduce the width of the drum gap 13. The lips enable a correct B
engagément of the tape and ensure that no sagging occurs. Fig. 3 shows that, in contrast
with the situation in Fig. 1, a umform tent 30 is formed above the drum gap 13 durmg
passage ofa magnetic head 15. Thus, the adverse effects of air films have been



. CLA IVB anner (10) for a magnetic-tape
appar at us, conpri heetHaSBeeanﬁéc a | ower drum (11, 12) separated by a
drum gap (13) and %‘ IF 4) carrying magneti ¢ heads (15) and

Support ed¢,03.08 rot idrum gag (13), a magnetic tgpgD 93-04%)EP
bei ng gw ded obl i quely acr oss the drumgap (13) by neans of a ruler (17) on
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adapt ed tandtahbeight Hkolél;& tw20tume. Maredvereelftive to the Jibit fof ithe Headhdisc rld-athbyt he
t ape (16) during rotatjon of the head disc (14). . A scanner
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surfaces r (
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radi al hei ght Q‘ of said raised portions relative to the recesses (22,
23) is adepddertape ¢antacthi ckness of the air fil m (24, 25) f ormed. 3.

A scanner as clained in Claim2, characterized in that the radial raised
portions (26, 27) have lips (28, 29) pointing towards the drumgap (13). 4.
A scanner as clainmed in aim1l, characterized in that the triangular drum
areas (18, 19) over which the tape (16) noves and situated at both sides of
the drum gap (13) are provided with triangul ar trough-shaped recesses
adapted to the thickness of the air filnms fornmed, the edges of said
recesses at the location of the drumgap (13) and of the tape edges
serving as supporting surfaces for the tape (16). 5. A scanner
as claimed in any one of the Clains 1 to 4, characterized in that the

hei ght (H) of the radial raised portions (26, 27), or the height of the
edges of t he trough-shaped recesses (22, 23) relative to the bottons of
the recesses, is approximately 10 to 20 [err]m



