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-1- . 2186417 MAGNETI C TAPE RUNNI NG DI RECTI ON CHANGEOVER
NECHANkSM BACKGROUND OF THE I NVENTION 1) Field of the Invention This
#nvention relates to a magnetic tape running direction changeover
mechanism 5 2) Description of the Prior Art In e.g. a tape recor der
peryitti™ng changeover of the running di rectlon of a magnetlc %ggl?ther
one of the two directions, it is desirable that the magneti ¢ hea

brofight into contact at an appropriate 10 position with a magnetic t ape
(hereinafter called "tape" for the brevity of sinplicity) no matter in

whi ch direction the tape i sMAGNBTIC TAPE RUNNINGTRIRECTIONCNAbI i ng such
posi tioning (azi nuth ali gnmEHANGROVBERx MECHANISMII scl osed i'n Japanese
Uility 15 Mdel No. 1762411983 —The Tectarmsmdrschosed—in the
above-nentioned publication can however effect an azinuth alignnent when a
tape is caused to run in only one direction. It is difficult to incorporate
it in a tape recorder 20 which mﬂdmmzmmmgem IIWMTIIWI ng direction of
a tape in either one of two directions.

1) Field of the Invention

This invention relates to a magnetic tépe running

direction changeover mechanism.

U 5 2) Description of the Prior Art

In e.g. a tape recorder permifting changeover
of the running direction of a magnetic tape in either
P one 6f the two directions, it is desirable that the
magnetic head is brought into coﬁtact at an appropriate
10 position with a magnetic fape.(heréinafter called "tape"
for the brevity of simplicity) no matter in which
" direction the tape is caused to run.
As a mechanism enabling such positioning (azimuth
alignment) one example_is disclosed in Japanese Utility
15 Model No. 17624/1983.
The mechanism disclosed in the above-mentioned
'publication can however effect an azimuth alignment
‘when a tape is caused to run in only oﬁe direction.
It is difficult to incorporate it in a tapé recorder
20 which allows a change in the running direction of a

tape in either one of two directions.



2 SUMVARY OF THE | NVENTI ON An object of this invention<s therefore to

. provide a tape running direction changeover mechani sm whi ch can
automati‘cal |y perform without nmaking the structure conplex, an azinuth
alignnment to bring the nagnetic head into contact with an.apprppriate;;h _
position of a tape no matter in which direction the tape is caused to¥* un..
Ackording to the present invention there2is provided a tape running

di recti on changeover nechani sm conprising paired reel shafts, capstans and
pinch rollers respectively arranged symetrically at both sides of a

magneti c head, a tape running.dir Cc ver. nmenber which is
reci procable, to and fro, to changgé%8€¥ $€gﬂ§@rﬂ.u.¥?£ﬂgnission pat hs,

whi ch extend froma notor to the respective reel shafts respectively, from
one to the other, and vice versa, a pinch roller changeover menber for
bringi ng the respekiiRIeFhcPL rehiernyenbiomdisthexreomme dod prrdviddei r
associ at ed capstans responsjve to each changeover of the tape running

di rection dﬁdﬁﬁ@%v@?u firection changeovem mechanism whialw support
menbers provided one on each side of the magnetic, head and mechanically

i nt er | i nked®3Dra MLt ca YW?‘F@"’BT‘nCWtIP%% dhaline Jhe, stougtmre  and

front and rc?c?rﬁpfe%'(,r Sar? fazaJ'.Zn'lutt hafaj.c_:l,'x%]enr?{] ttc? rre:iYnVSg t uentmea%neotr}.ec

head into contaét-with'én appropriate poéiﬁion of a

tape no matter in which dirécfion the:tape is caused _

to run. | . ' _ o . ' ;)
According to the present invention there is

provided a tape running direction changeover mechanism

comprising paired reel shafts, capstans and pinéh rollers

respe;tively arranged symmetrically at both sides of

a magnetic head, a tape running direction changeover

member which is reciprocable, to and fro, to change

over two torque transmission paths, which extend from

a motor to the respective reel shafts respectively,

from one to the other, and vice versa, a pinch rolier i

changeover member for bringing ‘the respective pinch .

.rol;ers.into and out-of contact with their associatéd.

capstans respoﬁsive to each changeover of the tape funning

directibn‘changeover member, é pair of azimuth alignment

screw support -members provided one on each side of the

magnetic;ﬁéad and mechanically interlinked for movement

with the pinghgroller changéoﬁer member, and front and

-
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-3-*screw of each pair,- in each of said support nenbers, the arrangenent
bewng such that in accordance with the nmovenents of the pair of azimuth

alei gnmeNt screw support nenbers, one of each pair of alignnent screws are
brought i nto contact respectlvely wi th opposite ends of a nagnetic head
suppor?‘strlp which carries the magneti ¢ head between its ends, thereby to
control the vertical position and incli.nat{on of the magnetic head I n
spité of t he above-descri bed S|nple structure, the tape running direction
changeover nechanismof this invention can automatically bring the nagnetic
head into contact with an appropriate position of the tape no matter in

ich di d f nbodi t of th
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direction as viewed In the Fi gure. | |
into contact respectively with opposite ends of a magnetic
head support strip which carries the magnétic head between
its ends, thereby to control the vertical position and
Y inclination of the magnetic head.
In sbite of the above-described simple structure,
- the tape running direction chaﬁgeoVer mechanism of this.
- invention can automatically bring the magnetic head
into contacﬁ with an appropriate positién oé the tape
no matter in which direction theltape is.causéd to run.
A specific embodiment of the présent invention
will now be described in detail by way of example with

reference to the accompanying drawings.

o ' BRIEF DESCRIPTION OF THE DRAWINGS

;z FIG. 1 is a plan view illustratihg-a part of
a ta§e running direction~changeovef mechanism according
to this-inventioh, in which a tape is running in the.
leftward direction as viewed in the Figure;.
~ . FIG. 2 'is a plan view similar.to Figure 1 but
u-fwith-thé:ﬁépe running in the rightward direction as

- viewed in the Figure.



FIG 3 is an expl oded perspective view of a magnetic head and its
peripheral parts in the mechanism FIG 4 is a plan view showi ng the

rel ati onshi p, between a pinch roller changeover nmenber and an azinuth 5-
al i gnnment screw support nenber in the nechanism FIGS. 5(a) and 5(b) are

| an vi ews each of which shows the rel ationship between a negnetjc heles
support strip and azimuth alignnment screws4ifA the nmechani sm and 10

HG 6is a side vi ew.showi ng the rel ati onship between the magnetic head
support strip and the azinuth alignment screws in the mechani sm DETAILED
DESCRI PTI ON OF THE | LLUSTRATED EMBCDI MENT Wth reference to the draw ngs,
the nuneral 15 1 indiEMGes3aisame exphoded dpeespecbicoapgewver agenber. This
tape running direction changeover nenber 1 is longitudinally reciprocal and
i s control | ednagnetie héad andnpte, périphetalrpaitstnttite | Béchaiidmpm t he
left to the right in Figure 1 by a control system (not shown) 20 when a.
tape has been fully tBken 4pis@ phamseiewishaying thetrelatiomghip manual -
operation in some instances. When the tape running direction changeover
menber 1 assMREWEER | YRinghEPblex | chargeensr cnemben aidam dzimikh t or que
of a nmotq (not shomng is transmtted to

alignment screw support member in the mechanism;

FIGS. 5(a) and 5(b) are plan views each of which
shqws the relationship between a megnetic head. support
strip and azimuth alignment screﬁs_in the mechanism; |
and

10f FIG. 6 is a side viéw_shpwing the relationship
between the @agnetic_head support strip and fhe azimuth

alignment screws in the mechanism.

- DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODiMENT

' With reference to the drawings, the numeral
15 1 indicates a tape running direction'changeover.member.
This tape running directioh'éhahgéover member 1 is
longitudinally reciprpcgl and is controlled to move, Q;/
for example, from the right to the left or from the left |
to the right in Figufe_l by a control system (not shown)
20 when a tape has been fully taken up.‘ Of course, it may
be controlled by a manual opetétion in some instances.
When the tape running direction changeover member
1 assumes a right-hand position as depicted in Figure
1, the torQue of a motor (not showh) is transmitted to

25 a left-hand reel shaft 7L via gears 2,3R,3L,4L,5L,6L.

o
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25 a left-hand reel shaft® 7L via gears 2, 3R 3L, 4L, 5L, 6L. - 5 - Wen the
t ape ‘rynni ng direction changeover nenber 1 has noved | eftwards as depicted
i"n Figure 2, the torque of the notor is transnitted to a right-hand reel
shaft {{R via the 'gear 2,3R and gears 4R 5R 6R 5 ~ Incidentally,
‘the,gears 5L,5R.are supported respectively on nenbers 8L, 8R which are
turAabIe about the reel shafts 7L, 7R respectg wely. A tension spring 9

ext gnds between the nmenbers 8L,8R Owing to the pulling force of the spring
9, the gears 5L,5R are biased in 10 such directions that they are brought

I nto meshing engage- nment with their corresponding gears 4L,4R. On the

ot her hand, the Whea rtivenitagpedinuaniingn diractdonc changieever membelre lnbaiger s
8L, 8R are arranged in such relationship that lugs 10L, 10R are sel ectively
brought into engig¥ednileffwands gsodepiicted in FigmreeZpethev&oyqueams| v
when t he changeover nenber 1 assunes the right-hand gosition, t he Iu% 10R
i s brought into &be metox s transmitied &0 a1mightr-hand: meedeshadk 7R
separated fromthe gear 4R to transmt the torque of the above-described
notor to 20 the Ni& thengeade |2 ,SRapnd;gedmsy 4Rwh&y 6Rhe changeover nember 1

he left-h : I ti ' h h h I 10L h
?ﬁfgn§§n§a§t5§i§h-ﬁﬂg po?dgfg;ﬂggl y% % eeBea%QQSLﬁﬁﬁ-a%% sgppbitgﬁoug '

respectively on members-SL,SR.which are turnable about
the reel shafts 7L,7R respectively. A tension spring
9 extends between the members 8L,8R. .Owing to the pulling
force of the spring 9,Ithe gears 5L,S5R are biased in
10 such directions that they are brought into meshihg engage-
ment with their corresponding gears 4L,4R. On the other
hand, the tape running direction changeover member 1
- and - the members 8L,8R are arranged iﬁ such relationship
~that lugs 10L,10R are selectively brought into engagément
15 with projections 11L,11R respectively. Namely when the
| changeover member 1 assumes the right-hand position,
the lug 10R is brought into contact with the projection
— ' 11R so that the gear SR is separated from the gear 4R
to transmit the torque of the above-described motor to
20 the left-hand reel shaft 7L oﬁly. When the changeover
member 1 assumes the left-hand position on the other
hand, the lug 10L is brought into contact with the
bréjection 11L so that the geaf 5L is separated from
the gear 4L_tq transmit the torque of the above-described

25 motor fo the right-hand reel shaft 7R only.



projection 1lL so that the gear 5L is separated fromthe gear 4L to
transmt the torque of the above-described 25 notor to the right-hand reel
shaft 7R only.” . -6- The tape running direction changeover nenber 1 . i
defines an opening 12 having a portion in which a pin 14 of a.pinch qpkler
hangeover nmenber 13 is slidingly engaged The changeover menber 13 is
glvotably supported 5 by a shaft 15.. Thegchangeover nenber 13 is
Knterlocked by the pin 14 with the changeover menber 1, so that the
hangeover nmenber 13 is turned about the shaft 15, clock- w se for
ri ghtward novenent of the nenber 1 and anti- clockw se for leftward
movenent of the nenb®heltapd tGnnlingi ddreeklipneshangeogelromgmber-| i ke
spring 16 is supported on the changeover nmenber 13. Both horizontal ends
of the rod-I| Lkdefpnesgath6opaging p2nbavinkl ar peuppont inewhich &8pid8R whi ch
support pinch rollers 17L,17R respectively. The |left-hand pinch roller 17L
i s thereforeldnpfit ai péachsrolierochangeonerr mpmberxuld dst8lddirnglyhand
capstan 19L while the changeover nenber -1 assunes its right-hand position
as. shown in Fngaged:. %h@ncbﬁégéﬁaﬁgeﬁeébeﬁe&ﬁeislpLSOEFb YeShEpersj %ﬂd

position _as depicted _in_Figure 2, the rlght hand pinch roller_17R
mai nt ai n8d i RYc8nEhaft2d5.undbe SPE§QSP¥ ﬁ|Fﬁm§eF|gﬁtlﬁahﬂtﬁﬁbthﬁd19R

Needl ess by the pin 14 with the changeqver member 1, so that the
changeover member 13 is turned about the shaft 15, clock-
wise for rightward movement.of the member 1 and anti-
clockwise for leftward movement of the member 1. A

10 horizontally-extending lpng rod-like spring 16 is supported.
on the changeover member 13. Bothehorizontal-ends of
the rod-like spring 16 engage pinch roller support members
- 18L,18R which support pinch rollers 17L,17R respectively.
The left-hand pinch roller 17L is therefore mainfaineé'

15 in contact under pressure with a left-hand capstan 19L
while.the changeover member 1 assumes its right-hand
position as shown in Figure 1. When the changeover member _
1 is at the left-hand position as depicted in Figure 'kf/

2;-thé'right-hand-pinch rollef-l?R is maintained in contact

20 under pressure with a right-hand capstan 19R. Needless

to say, the force for“pressing each of the pinch rollers
against its corresponding capstan is given by the rod-like
- spring 16. | : o
On both sides_of a magnetic head 20,1there are

25 arranged azimuth alignment screw support members 21L,21R."



to say, the force for pressing each of the pinch rollers against its
correspondi ng capstan is given by the rod-like spring 16. On both sides of
& magnetic head 20,-there are 25 arranged azinuth alignment screw support
menber g 21L, 21R, * - 7 - The support menbers 21L,21R are turnabl e about
thejr cOrresponding pivots 22L,22R Here, both pivots 22L,22R are provi ded
uprLght on a plate-like menber 23 (see.Figuje.3) which supports the
magpetic head 20 thereon for back 5 and forth novenment. The |eft-hand and
right-hand support nenbers 21L, 21R are .provided with projections 24L, 24R
respectively as shown in Figure 4. These projections 24L, 24R are mai ntai ned

i n engagenent berheesupporespemisery 21K 12IRt£re 10ubeil]l @ BB St iy 25R

formed at left and right hand end portions respectively of the pinch roller
changeover nenberoxiBesponding rpbyecs | 22L 222RUt HHette griveth  mioveys 281, IR
menbers 21L, 21R, azinuth alignnent screws 26La, 26Lb; 26Ra, 26Rb are
recei ved in frorarerprocidedapuidist 25 o 28Rt enlilas Inember 26R0(see Figure
respectively. On the other hand, a nounting base 27 made of a synthetic
resin is. provided) othi¢h SHRROrts rthe dagnetic head-20 khensdrerf @3 bagk de
proj ections 28L, 28R :
5 and forth movement. _ _
' The left-hand and right-hand support members
-21L,21R'are provided with projections 24L,24R respectively
as'shown in Figure 4. These projectiéns 24L,24R are
maintained in engagement between corresponding bifurcatéd
10 Sent portions 25L,25R formed at left and right hand end
- portions respectively of the pinch roller changeover
member 13. In the respective azimuth alignment screw
support members 21L,21R, azimuth alignment screws 26La,
_26Lb;-26Ra,26Rb are réceived in front-and-rear pairs
15 26La,26Ra and 26Lb and 26Rb respéctively.
On the other hand, a mounting base 27 made of
a synthetic resin is provided on the upper surface of
~ | the plate-like member 23. Guide projections 28L,28R
are proéidéd upright on left and right end portions of
20 - the upper surface of the mounting base 27. Above the
upper'éurface of the mounting base 27, there are
succéssively arranged a downwardly-arched leaf spring
29 and a magnetic head support strip, 30. ‘The magnetic

head 20 is secured Centrally on the support strip 30.

25 The leaf spring 29 and support strip 30 define guide



are provided upright on left and right end portions of -20 the upper
surface of the nounting base 27. Above the upper surface of the nounting
base 27, there are successively arranged a downwardl y-arched | eaf spring 29
and a magnetic head support strip 30 . The magnetic head 20°i s secure
éentrally on the support strip 30. 25 The leaf spring 29 and support rip

0 define guide - 8 - holes 32L, 32R. 834, 33R through left and right end
portions thereof. -The guide holes 32L;32R; 33L,33R are fitted on their
correspondi ng gui de projections 28L, 28R, . whereby the | eaf spring 29 and
support strip 30 are novable up. 5 and down. Further, transverse,

upwar dl y- ar diodeH 32 GFRR 3A3L4A3Rrthrongkdeft And right end rpertieny
portions of the support strip 30 respectively. Figures 5(a)_and 5(b)

i | lustrate ttherneafat i Fhaigrife heles h%zIaz:f?ﬁvﬁ @%fn‘%ﬁﬁréﬁe skitetRd 261a, 26Lb;
26Ra, 26Rb 10 and.the upwardl y-arched, portiops 34L,34R _Ipn the state shown

in Figure 19M theih 9orres ing I%‘%l‘gﬁaﬁmlml‘! 8RpJehergbyy
cl ockwi se, the |eft-hand, ne r 21L hagobeen turggg f ront war t owards the

nenber 1, widi®dearhSRIYM -4k AP B4 SHEAP pL A4S BAVIREE (%R war d
A S el ” SRSl (HA S P B end 8BS e fns
34L,34R are formed at both left and right end portions
of the support strip 30 respectively.1
| Figures 5(a) and 5(b) illustrate the relationship
between the azimuth.alignmént screws. 26La,26Lb;'26Ra,26Rb
10 and the upwardly-arched-portions 34L, 34R.
In the -state shown in Figure 1 in' which the pinch
.roller changeover member .13 has turned clockwisg. the
left-hand member 21L has been.turned frontward, towards
the member 1, whereas the right-hand member 21R has been
15 +turned rearward away from the member 1. This is dépicted
in Figure 5(a). Hence, as illustrated in Figure 6, the
rear_azimutﬁ aiignment,screw 26Lb is in contact at the
bottom thereof with the arched portion 34L on the left “
and the front azimuth alignment screw 26Ra is .in contact
.20 - at the bottom thereof with the arched portion 34R on.
the right. The vertical position and inclination of
_the magnetic head 20 is controlled by these two screws -
26Lb,26Ra. - In the state shown in Figure_znin which the
pinch roller changeover'member 13 has turned counterclock-

25 wise, the left-hand member 21L has been turnéd rearward
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rear azimuth alignnment .screw 26Lb is in contact at the bottomthereof with
~the arched portion 34L on the |eft and the front azinuth alignnent screw
Z6Ra is,in contact 20 at the bottomthereof with the arched portion 34R on
the ri %{ The yertical position and inclination of the magnetic head 20 is
conjroied by, these two screws 26Lb, 26Ra. In the state shown in Figure 2 in
“whith the pinch roller changeover nenber 13 ha® turned countercl ock- 25
W S the |eft-hand member. 21L has been turned rearward 9 whereas the
rig t-hand menber 21R has been turned frontward as depicted in Figure 5(b).
As a result, the front azinuth alignment screw 26La is in contact at the
bott om t her eof whelrease thec rdghtehandnm@mbesn 20Re hagf beend turged frosgward
azinmuth alignnment screw 26Rb is in contact at the bottomthereof with the
arched portion 3#RAepicted iighFigure Bddbti.caPspasireisydtandhenéronstion of
t he magnetic head 20 is then controlled by these two screws 26La, 26Rb.
Oni ng to the ad@rimuthopligamens, scyewc 26 %édlfolé‘t coatack, athshecbptsem
position and inclination of the magnetic head 2Q is controlled by the

azi nuth al i gnnerfher@afwith theerxched, PRrtise ﬁéchﬁséﬁetéefﬁnaPﬁ the
e e St S0 5ehe B S8 La ' DSfchl 12" e
" bottom thereof with the arched portion 34R on the right.
The vertical position and inclination of the maghétic
head 20 is then controlled by_these two screws 26La,26Rb.
Owing to the adoption of the.abbve-described
10 structure, the vertical position and inclination of the
magnetic head 20 is conﬁrolled by the ézimuth alignment
screws 26Lb,26Ra when a tape is caused to run in the
leftward direction. When the tape is caused to run in
the rightward direction on the other hand, the vertical
15 position and inclination of the magnetic head 20 is
.contfo;led by the.azimuth alignment scréws 26La, 26Rb.
It:is heﬁqe poésible to perfqrm an azimuth alignment
—/ so as:té b;ing the magnetic head 20 into contact with
an-appropriate position of a tape by turning and adjusting
20 thesejfoﬁr,screws independently in advance, no matter '

in which direction the tape is ¢aused to run.



15 position and inclination of the magnetic head 20 is controlled by the:

i azimuth alignnent screws 26L l m“u“M Mnmce possible to perform an !
azi mut h allgnnent So as to bﬁ head 20 into contact with an *

appropriate position of a tapd by turfing and adjusting 20 these fodes -
screws independently in advance, no matter in which direction the tape is ..
used to run. CLAIMS: 1. A tape runnigng directi on changeover nechani sm
cenprising paired reel shafts, capstans and pinch rollers respectively
arranged symmetrically at both sides of a nagnetic head, a tape running
di rection changeover nenber which is reciprocable, to and fro, to change
over two tdﬂﬂﬂ&ﬁi&ansnission'paths, whi'ch extend froma notor to the
respective reel shafts respectively,'fron1one to the other, and vice versa,

a pinch roller change i ﬁiRE G I rollers
I nto and out of c?nt a?i Vﬂﬁm’lﬂel rﬁssom aterlglcapg{ ns resp%rll{sélr{\}'eﬁ[o each
changeoverdgrggygféyxarunning di rection changeover nenber, a pair

azimuth alignitent screw support menbers provided one on each si de of t he

magneti ¢ head and ggGhelireel shafts, capstans and plnch rollers

respectively arranged symmetrlcally at both sides of
a magnetic head, | |

a tape runhing difectien changeover member which
is reciprocable, to and fro, to change over two torque ;_;
transmission paths, which extend from a motor to the |
respective reel shafts respectlvely, from one to the
other, and vice versa,

a pinch roller changeover member for bringing
the respective pinch rollers into and out of contact
with the;r associated Capstans'resﬁbnsiVe to each changeover
of the tape ruﬁning direction changeover member,

a pair of azimuth alignment screw support members
provided one on each side of the magnetic head and mechani-
cally interlinked for movement with the pinch roller ~
changeover member,

~and front and rear paiﬁs'of azimuth alignment
screws mounted, one'screw'of'eaeh pair, in each of said
support pembers, the arrangement being such tﬁat in
accbrdaJEe?with the movements of the pair of azimuth
alignment screw eupport ﬁembers, one of each pair of
alignment_sCrews are brought into contact respectively

with opposite ends



‘ .

¢ally interlinked for movenent with the pinch roller changeover nenber, and

- front "and rear pairs of azimuth ali gnmentumnama fﬂju?one screw of each
;arr ikn each of said support menbers ng such that in
accordagce with the novenents of the pair Of Yzi'mut h al i gneent screw

su port nenbers, oné of each pair of allgnnent screws are brought into

cory act respectlvely W th opposite ends g magneti c head support strip

whigh carries the nmagnetic -head between |ts ends, thereby to control the
vertical position and inclination of the magnetic head. 2. A tape running
direction changeover nmechanism5 substantially as herei nbefore described

with reference 68, aamagnetiboheadn, stppopeCeePapywRICKH! 88t PUSs the
magnetic head between its ends, thereby to control the
vertical position and inclination of the magnetic head.
2. A tape running diréction changeover mechanism
5 substantially as hereinbefqre described with reference

to, and as shown in, the accompanying drawings.




