TI TLE OF THE | NVENTI ON Connecti on Devi ce BACKGROUND OF THE |

“Field of the I nvention This invention relates to a conne%%ﬁgn gevice
and, nore particularly, to a connection device used for connection between

a sound source and a reproduci ng device enploying a tape cassette.
Description of the Related Art There has so far been proposed a
connection device for transmtting information signals froman external
equi pnent to a magnetic head of a magnetic tape reproducing device, such
as a so-called cassette tape player._ Juch connection device is used for
reproduci ng information signals outputted by a portable optical disc

pl ayer, that is acoustic signals of an optical disc, wusing, for exanple, a
car -1l aden gpgsetgreThapenydny®N device, referred to herein as a car stereo

device, as disclosed for exanple in US patents 4734897 and 5444675.
Thi s conne¢tnmartdewni Bevhes a casing which is forned for bei ng | oaded on

the car stereo deiC8r Hik SnfRfiFIgy S shaped
Field of the Invention

This invention relates to a connection device and, more
particularly, to a connection device uéed for connection between
a sound source and a reproducing device employing a tape
cassette.

Description of the Related Art

There has so far been proposed a connection device for
transmitting information signals from an external equipment to
a magnetic head of a magnetic tape reproducing device, such as
a so—called cassette tape player. Such connection device is used
for reproducing information signals outputted by a portable
optical disc player, that is acoustic signals of an optical disc,
using, for example, a car—laden cassette tape player device,
referred to herein as a car stereo device, as disclosed for
example in US patents 4734897 and 5444675.

This connection device.has a casing which is formed for
being loaded on the car stereo-device. This casing is shaped
similarly to a casing of a tape cassette made up of a casing
housing therein a magnet used #s a signal reéording medium for
the car stereo device. That is, the casing of the connection
device is loaded by an opgration similar to the operation of

loading a tape cassette on the car stereo device.
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simlarly

operation

stereo device.
casing of the connection device is enclosed a signal

to a casing of a tape cassette nmade up of a casing housi ng

"therein a magnet used as a signal recording medi um f or the car stereo

device. That is, the casing of the connection device is | oaded by an
simlar to the operation of | oadi ng a tape cassette on the car
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transmtting head

el ectro-magnetically coupled to a nagheti-c head of the car stereo device

for transmtting information signals. Simlarly to the nagnetic head,
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equi pnent ,

the information
a core having a magnetic gap and a coil for generating a magnetic

field within the magnetic gap. The coil of the signal
transmitting head is connected to a connection cord ﬁulled out
of the casing. The foremost part of the connection cord carries
a cénnection plug connected to a signal output terminal of an
external acoustic equipment operating as a sound source, such as
an optical disc player device. By connecting this connection
plug to the signal output terminal of the external equipment for
operating the external acoustic equipment, lthe information
signals outputted by the external equipment are supplied to the
coil of the signal fransmitting head. The coil fed with the
information signals from the external equipment are routed to the
coil of the signal transmitting head. The éoil, thus fed with
the information signals from the external equipment,'generates
a magnetic field corresponding to the information signalé within
the magnetic gap.

When the casing is mounted on the car stereo device, the
signal transmitting head and the magnetic head have the
respective front surfaces abutted to each other, with the
respective magnetic gaps substantially facing each other, so that

a magnetic field corresponding to the information signals is
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signals outputted by the external equipnment are supplied to the coil of
“the signal transmtting head. The coil fed with the information signals
fromthe external equipnment are routed to the coil of the signal
transmtting head. The coil, thus fed with the information signals from

t he external equipnent, generates a magnetic field corresponding to the

I nformation signals wwthin the magnetic gap. When the casing is
nounted on the car stereo device, the signal transmtting head and the
magneti ¢ head have the respective front surfaces abutted to each other,
with the respective magnetic gaps-s8bstanti'ally facing each other, so

t hat a magnetic field corresponding to the information signals is
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the magnetic field transmtted by a nagnetic tape carrying the recorded

si gnal s whederehateagnat kbe hagee tingam ofortthactsighah thenswdgrtenechhedd. The

result is that , )

' operates similarly to the magnetic field transmitted by a
magnetic tape carrying the recorded signals when the magnetic
tape runs in contact with the magnetic head. The result is that
output signals of the magnetic head are processed by the car
stereo device in the same way as in reproducing a usual tape
cassette and outputted as audible sound from a speaker of the car
stereo device.

In such connection device, the signal transmitting head
needs to be positively contacted with the front surface of the
magnetic head for reliably transmitting the information signals
to the magnetic head. This signal transmitting head cannot
transmit the information signals optimally to the magnetic head
unless the magnetic gap of the signal transmitting head
substantially faces that of the magnetic head.

Even if the mounting position of the magnetic head in the
car stereo device is within a pre-set tolerance, such position
differs slightly from one product to another. Thus, even if the
signal transmitting head is mounted with accurate positioning on
the casing of the connection device, there are occasions wherein
the signal transmitting head cannot be correctly abutted against

the magnetic head when loading the cassette on the car stereo
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out put signals of the magnetic head are processed by the car stereo device
“in the same way as in reproducing a usual tape cassette and outputted as
audi bl e sound from a speaker of the car stereo device. In such

connection device, the signal transmtting head needs to be positively

contacted with the front surface of the magnetic head for reliably
transmtting the information signals to the magnetic head. Thi s signal
transmtting head cannot

transmt the information signals optimally to the
magneti c head unless the nagnetic gan of the signal transmtting head
substantially faces that of the magneti ¢ head. Even if the nounting
position of the nagnetic head in the car stereo device is within a
pre-set tohevannepesdmmhnpshttnﬁ1difdbfémﬁq50§ltghtmqsnkﬁbﬂ1kﬂw§ peerkuictE t o

anot her. Thus, even if the si gnal transn1tt|%% is mounted with
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abut t ed agai nst the magneti ¢ head when | oading the cassette on the car

stereo provided for enabling the user to make mandal adjustment of the
position of the signal transmitting head relétive to the casing
of the connection device.

In such connection device, the signal transmitting head is
mounted on the casing via a position adjustment mechanism which
permits the user to make manual adjustment. In this position
adjustment mechanism, the signal transmitting head is mounted
for movement relative to the casing via a resilient member, such
as a coil spring. This position adjustmgnt mechanism is provided
with a knob that can be actuated by the user from outside the
casing. If, in this position adjustment mechanism, the
adjustment knob is actuated manually by the user, the movement
of the adjustment knob is transmitted to the signal transmitting
head via a cam thus modifying the state of abutment of the signal
transmitting head against the magnetic head.

The user of the connection device actuates the signal
transmitting head via the adjustment knob for manually finding
the signal transmitting head position which ﬁill optimize
transmission of the information signals from the signal
transmitting head to the magnetic head.

With the above—described connection device, the position

adjustment mechanism is provided for enabling position adjustment
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.device, depending on the difference of the magnetic head nounting position
fromone car stereo device to another. Therefore, in sonme of the
. connection devices, neans are provided for enabling the user to nake
manual adjustnent of the position of the signal transmtting head relative
to the casing of the connection device. I n such connection device,
the signal transmtting head is nounted on the casing via a position
adj ust mrent mechani smwhich permts the user to make manual adjustnent. In
this position adjustnment nmechanism the signal transmtting head is
nmounted for novenment relative to the Gasing via a resilient nmenber, such
as a coil spring. This position adjustnent nmechanismis provided with a
knob t hat cam berwiciguabedtatet be amsameht oni dbess dendthéragamitigng hddd | n
this posi tion adj ust nent. nechanism the {ﬁngtnent,knob i s actuated
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abut ment of the signal transmtting head agai nst the nmagnetic head.
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via the adjustment knob for manually finding the signal transmtting head
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t he signal transmttin ead .to the netic head. W.th the
above- descrchetd’ecoa%é‘(?fcf“gﬂbdlé'\lﬁbc’e,a t'_’ﬁg‘ggg%ﬁ?rorfecuéafug ment cr?%é hismis
provi ded fogeenaddditg RAtekbofeUpiSid®Nthe head holder and the signal

transmitting head or guide members for regulating the path of
movement of the signal transmitting head. In addition, these
components need to be mountéd within the above casing.

In the above—described connection device, position
adjustment of the signal transmitting head relative to the casing
by the user is complex, while the possibility is high that the
device be used in the absence of the correct adjustment or the
user fail to perform the adjustment.

SUMMARY OF THE INVENTION

It is thérefore an object of the present invention to
provide a connection device which resolves the above-mentioned
problem.

According to the present invention, there is provided a
connection apparatus loaded on a tape reproducing apparatus
adapted for reproducing a magnetic tape for transmitting an
output signal from a sound source to the tape reproducing
apparatus. The connection apparatus has a housing, a signal

transmitting head, a transmission mechanism and a supporting



-5- for varying the state of abutnent of the signal transmtting head
*agai nst the magnetic head. However, the device is conplex in structure
due to the provision of the position adj ust ment nechanism The position
adj ust mrent mechanismis in need of an adjustnent knob novably nounted on
the casing, a camconnected to the adjustnent knob, a head hol der secured
to the casing, a coil spring interposed between the head hol der and the
signal transmtting head or guide nmenbers for regulating the path of
novenent of the signal transmtting heag. _ In addition, these conponents
need to be nounted within the above casing. In the above-described
connection device, position adjustnent of the signal transmtting head
relative tanddhM@n€asi NI hebNolidighgUS I shdpe@OTPL eénabaing ei tshaopassd loinl thy i S
hi gh that the device be used in the absence of the correct adjustnent or
the wuser fhide teepradusingt heradsust nenthe SUMMARYL TR STHIELE NK/E @Nis
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the tape reproducing apparatus. The transmission mechanism
transmits an output signal from the sound source to the signal
transmitting head.. The supporting mechanism supports the signal
transmitting head. The supporting mechanism biases the signal
transmitting head in a direction of abutment against the magnetic
head of the tape reproducing apparatus and rotatably supports the
signal transmitting head in meeting with the movement of the
magnetic head of the tape reproducing apparatus.

According to the present invention, there is also provided
a a connection apparatus loaded on a tape reproducing apparatus
adapted for reﬁroducing a magnetic tape for tfansmitting an
output signal from a sound source to the tape reproducing
apparatus. The connection apparatus has a housing, a signal
transmitting heéd, s transmission mechanism and a supporting
mechanism. The housing is shaped for enabling its loading on the
tape reproducing apparatus, and includes a pair of reel shaft
inserting openings formed through its upper and lower surfaces
and at least an opening formed in its one lateral surface. The
signal transmitting head is provided in the housing for facing
"outwards via the opening. The signal transmitting head is

abutted against a magnetic head of the tape reproducing apparatus



.connection apparatus | oaded on a tape reproduci ng apparatus adapt ed for
reproduci ng a magnetic tape for transmtting an out put signal froma
sound source to the tape reproducing apparatus. The connection appar at us

has a housi ng, a signal transmtting head, a transm ssion nechani smand a
supporting - 6- mechani sm The
housing is shaped for enabling its | oading on the tape reproducing

appar at us. The signal transmtting head is provided in the housing for

facing outwards via the opening. The signal transmtting head is abutted
agai nst a magnetic head of the tapé 7reproducing apparatus. The

transm ssion nmechanism transmts an output signal fromthe sound source to
t he si gnal intrasimviti nge hepehn inidre Thepperhsngs sieohansichan sspporansmtibe si gnal
transm tting head. The supporting nmechani sm biases the signal transmtting
head in a &P retPéns bBradbEf ABntheagarRS ST HESNBYnEtS & 18hthd 8PSt He 'gpe
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apparatus. nead. PAREN PP tliagt AecMEiSaNtbiaB¥eNtheNsidrkar e rbsstd tdngr ovi ded
a a connection apparatus | oaded on a tape reproduci ng apparat us

head in a direction of abutment against the magnetic head of the

tape reprodﬁcing appafatus and rotatably supports the signal

transmitting head in meeting with the movement of the magnetic

head of the tape reproducing apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a perspective view showing a connection device
embodying the present invention.

Fig.2 is a plan view showing the internal structure of the
connection device.

Fig.3 is a plan view showing the relative position between
the connection device shown in Fig.l and a magnetic head, a pinch
roll and a capstan of a cassette tape player.

Fig.4 is a plan view showing the relative position between
a casing of the connection device shown in Fig.l and a signal
transmitting head.

Fig.5. is a longitudinal c¢ross—-sectional view of the
cbnnection device.

Fig.6 is an enlarged cross—sectional view showing essential
portions of a signal trénsmitting head of the connection device.

Fig.7 is an enlarged perspective view showing essential

portions of the signal transmitting head of the connection



adapted for reproducing a magnetic tape for transmtting an output signal
*froma sound source to the tape reproducing apparatus. The connection
apparatus has a housing, a signal transmtting head, a transm ssion
mechani sm and a supporting nechanism The housing is shaped for enabling
its loading on the tape reproducing apparatus, and includes a pair of reel
shaft inserting openings forned through its upper and | ower surfaces and
at | east an opening forned in its one lateral surface. The signal
transmtting head is provided in the housing for facing outwards via the

openi ng. The signal transnitting_h%aq is abutted against a magnetic
head of the tape reproduci ng appar at us
-7- intruded via the opening. The transm ssion nmechanismtransmts an

out put sigralviteom the sound source to the signal transmtting head. The

supporting nmechani sm supports the signal transnittin% head. The supporting
mechani sm bi ase§18neB%i gAdl 7 afshi t3i fgorheatt 5*h &"di PecP?bP™f VaBYit ment

agai nst the JIRANRLLE, peadngl he s ARG BT QG Nr ARBARALHS 8N skRLptably
supports the signal Yransm't ng head Inneeting with the hovenent of the
magneti ¢ heagsafi tt Deg LR bapeodusd Ng RYFAr at us.
Figs.%9a and 9b are a front view and a bottom view,
respectively, showing the state in which the signal transmitting
head has been mounted on the head holder.
DESCRIPTION OF THE INVENTION
Referring to the drawings, a connection device according
to the present invention will be explained in .detail. A
connection device, shown herein as an illustrative embodiment,
is designed for connecting an external device, as a sound source,
such as a portable optical disc player, and a car-—laden cassette
tape player, referred to herein simply as a cassette tape player.
If the connection device of the present embodiment is loaded on
a cassette tape player and a connection plug is connected to the
portable optical disc player, analog audio signals as information
signals reproduced by the portable optical disc player are
transmitted via connection device to the cassette tape player.
Referring to Fig.l, a connection device embodying the
present invention includes a casing 3 shaped similarly to the
outer profile of a Phillips type tape cassette or a so—called
Compact Cassette (registered trade name) for loading on a
cassette tape player. Similarly to the 'Phillips type tape

cassette, this casing 3 is made up of paired upper and lower
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fig.1 is a perspective view show ng

"a connection device enbodying the present invention. Fig.2 is a plan
view showi ng the internal structure of the connection device. Fig.3

is a plan view showi ng the relative position between the connection device
shown in Fig.1 and a magnetic head, a pinch roll and a capstan of a
cassette tape player. " Fig.4 is a plan view showing the rel ative
position between a casing of the connection device shown in Fig.1l and a

si gnal transm tting head. Fig..59 s a | ongitudinal cross-sectional
vi ew of the connecti on devi ce. Fig.6 is an enlarged

cross-sectional view show ng essenti al portions of a signal transmtting
head of 't he, GoMNect 108 EYLEEs ang conbb8idalBoaaeh! Ahaed Rer spaalive view
showi ng essent i al portions of tﬂe S|gnaf transm tting head of the
connecti on rectangular thin casing having upper and lower 8majord@wir€&ces.
Referring to Fig.2, the lower half 2 has tapped holes 50 at four
corners into which set screws, not shown, are introduced from
below into plural screw boss sections formed in the inner wall
section of the upper half 1 for securing the lower half to the
upper half 1.

This casing 3 may be loaded on the cassette tape player by
an operation similar to the operation of loading the tape
cassette on the car stereo device by insertion in a direction
indicated by arrows A or B in Fig.1l. The casing 3 has a pair
of positioning ribs 19, 19 on both lateral sides thereof and a
vertically elongated widened portion 59 for permitting entrance
of a magnetic head 101 of the cassette tape player on the forward
end thereof, as shown in Figs.3 and 5. On the front side of the
casing 3, there are formed a magnetic head intrusion opening 10
at a mid portion of the widened portion 59, a pair of detection
member intrusion openings 9, 11 on both sides of the magnetic
head intrusion opening 10 and a pair of pinch roll intrusion
openings 8, 12 on both lateral sides of the detection member
intrusion openings 9, 11.

The casing 3 has, on its upper and lower sides above the
widened portion 59, a pair of capstan shaft insertion openings
13, 14, 13, 14, while having a pair of reel shaft insertion

openings 4, 5, 4, 5 on its upper and lower surfaces. When loaded



Figs.8a and 8b are a front view and a bottomview, respectively, showi ng a
*mounting step of nounting a signal transmtting head on a head hol der.
Figs.9a and 9b are a front view and a bottomview, respectively, show ng
the state in which the signal transmtting head has been nmounted on the

head hol der. DESCRI PTI ON OF THE | NVENTI ON Referring to the draw ngs,
a connection device according to the present invention will be explained
in detail. A connection device, shown herein as an illustrative

enbodi ment, is designed for connecting an external device, as a sound
source, such as a portable optical diskd ptayer, and a car-|aden cassette
tape player, referred to herein sinply as a cassette tape player. |If the

connection devige qf Lhe Presgnt SR M. i Salpaded ans aacaasetts tape

pl ayer and a connection plug is connected to the portable optical disc

pl ayer, anagw®gtavdiagsingnaks 185 ird osdatiton loskgnaksfaepr dtdoeedihytithe
portable optical disc player are transmtted via connection device to the
cassette taghesslisyerf the casgpbieqrinpet@LEYYr)L, eB8eBTthelli 6n Vi cf

crot L0 B BRGSO olof ELUPES 2168000 A g harLy 1o

Conpact Casgélildy (iQgi sdar eshidd aghrydameo rivardk 08¢li BY spiridg ptasset hett ape

player. Simlarly to the Phillips type tape cassette, this casing 3 is

made up of peiwned Mpreoaveandtheowasing 3 is positioned on the tape casselte
loading wunit of the cassette tape player by having the
positioning ribs 19, 19 extended along a positioning wall
section, not shown.

When the casing is loaded on the cassette tape player,
paired reel driving shafts 104, 105 are inserted into the reel
shaft insertion openings 4. 5. When the tape cassette is loaded
on the cassette tape player, each of the reel driving shafts 104,
105 are engaged with a hub of each tape reel of the tape cassette
for rotating the tape reels.

When the casing is loaded on the cassette tape player, the
capstan shaft 103 of the cassette tape player is inserted into
one or both of the capstan shaft insertion openings 13, 14. When
the tape cassette is loaded on the cassette tape player, the
capstan shaft 103 feeds the magnetic tape of the tape cassette
in cooperation with a pinch roll 102 as later explained.

When the casing 3 is loaded on the cassette tape player, the
magnetic head 101 of the cassette tape player faces the magnetic

head intrusion opening 10, while the pinch roll 102 of the

cassette tape player faces one or both of the pinch roll



-9- hal ves 1, 2 abutted and connected to each other to forma
rectangul ar thin casing having upper and | ower major surfaces. Referring
to Fig.2, the lower half 2 has tapped holes 50 at four corners into which
set screws, not shown, are introduced from below into plural screw boss
sections fornmed in the inner wall section of the upper half 1 for securing
the lower half to the upper half 1. This casing 3 may be | oaded on
the cassette tape player by an operation simlar to the operation of

| oadi ng the tape cassette on the car. gtjereo device by insertion in a
direction indicated by arrows Aor Bin Fig.l. The casing 3 has a pair
of positioning ribs 19, 19 on both |ateral sides thereof and a vertically

el ongat ed M#@Mo@pwmn?‘é 0T Per Pinkhi 0fe L SANGR sef ¢ 2; STBGNGLUC oRead
101 of the cassette tape player on the forward end thereof, as shown in

Fi gs. 3 and bhne Onathetfe onbpsi daagkr{ hehecasangt3c thrmerde Wl Feadwedoat
magnetic head intrusion opening 10 at a m.d portion of the w dened portion
59, a pair ORIUEREEPRohHienddfbEFOD M*Fu@ﬁwtdﬁeﬁm‘@s%,thfltaﬂeb%*’csrfeéit&es of

the magnetifpeNEadd hSHS! Y ORPM Nk 20913 RBLLLD 1P AGlhdrakl LYt kusT on
openi ngs 8, RE gn Bot ateral sides of the detection nenber
supporting shaft 102a and clamps the magnetic tape in cooperation
with the capstan shaft 103. By the capstan shaft 103 being
rotated at a constant speed, the pinch roll 102 is rotated so as
ﬁo follow the rotation of the capstan shaft 103 foe feeding the
magnetic tape.

Within the casing 3, a pair of reel hubs 24, 25 are
rotatably mounted at a position in register with tape reels in
the tape cassette. These reel hubs 24, 25 are substantially
toroidally—shaped and center openings 6, 7 are positioned
coaxially with the reel shaft inserting openings 4, 5. On the
inner rim of the center openings 6, 7 are formed plural
protrusions engaged by outer peripheral surfaces of the reel
shaft inserting openings 4, 5. When the casing 3 is loaded on the
cassette tape player, the center openings 6, 7 are engaged by the
reel driving shafts 104, 105, such that the protrusions formed
on the inner rim of the center openings 6, 7 are engaged with the
outer peripheral surfaces of the reel driving shafts 104, 105.

The outer peripheral surfaces of the reel hubs 24, 25 are
formed with gears 26, 30. Between the reel hubs 24, 25 is
rotatably mounted a transmission gear (idle gear) 27 by being

carried by a supporting shaft 28 provided in the casing 3. The



I ntrusi on openings 9, 11. The casing 3 has, on its upper and | ower
"si des above the w dened portion 59, a pair of capstan shaft insertion
openi ngs 13, 14, 13, 14, while having a pair of reel shaft insertion
openings 4, 5, 4, 5 on its upper and | ower surfaces. Wen | oaded

- 10 - on the cassette tape player, the casing 3 has a pair of
positioning holes 15, 16 on its |lower surface (towards the chassis of the
cassette tape player) engaged in a pair of positioning pins 106, 106 of
the cassette tape player, while having its rear edge thrust forwards by a
spring plate, not shown. Moreover, rth%aSing 3 is positioned on the tape
cassette loading unit of the cassette tape player by having the

posi tioni ng I lg; ddonl $eGXt SP0RL 8 ARg aepeﬁa&émnlg@qrw@ééth 9RChkQRingdIOt
shown. \When" t he casing is |oaded on the cassette tape player, paired
reel drivingitshafdas 1@4thl106, a3@® ¢ NsErd egtkellnhobshe4r e . dtaftt ispnsehe¢ i on
openings 4. 5. Wen the tape cassette is |oaded on the cassette taEe

pl ayer, eacte®df thesredt. drividgadwaits 1pyation to each other with

interposition of the transmission gear 27.

An endless rubber belt 18 is placed around the outer
peripheral surface of the reel hub 24 operating as a take—up reel
in case the magnetic tape f the cassette tape player is fed in
the forward direction. This endless rubber belt 18 is placed
between the reel hub 24 and a pair of guic.ie rolls 34, 36
positioned on both lateral sides of pinch roll intrusion opening
12 of the reel hub 24. These guide rolls 34, 36 are
cylindrically—-shaped and are rotatably supported by supporting
shafts 33, 35 provided in the casing 3.

The endless rubber belt 18 is engaged by one of arm sections
of a torsion coil spring 32 having its coil section supported by
a supporting shaft 31 in the casing 3, and is placed under a
constant tension by the resilient force of the torsion coil
spring 32. The other arm section of the torsion coil spring 32
is positioned at back of a wall section 38 provided inwardly of
the pinch roll intrusion opening 12 and is retained by abutting
Egainst a retention pin 37 provided on the inner surface of the
casing 3.

The forward end portion of the casing 3 of the endless
rubber belt 18 is positioned in the vicinity of the forward edge

of the capstan shaft insertion opening 14 in the pinch roll



2105 are engaged wth a hub of each tape reel of the tape cassette for
rotating the tape reels. When the casing is | oaded on the cassette
tape pl ayer, the capstan shaft 103 of the cassette tape player is

i nserted into one or both of the capstan shaft insertion openings 13, 14.
When the tape cassette is | oaded on the cassette tape player, the
capstan shaft 103 feeds the magnetic tape of the tape cassette I n
cooperation with a pinch roll 102 as |ater explained. When t he
casing 3 is | oaded on the cassette tape player, the magneti c head 101 of
the cassette tape player faces the nﬁgﬂétrc head i ntrusi on openi ng 10,
whil e the pinch roll 102 of the cassette tape player faces one or both of

the pinch rpg | NSERLEORLEPERENGS 8. 11210Yhed thechape
cassette i s r}oacfe g Openh1ng cassette tape pl aglggrS tlhe ﬁagnetlc head

101 reads cMettjeﬂft@le”BbIlQﬁeIS,l gna @nldnesst hebtemgnetlitc 18ape wfsitthentdpe
cassette. The pinch roll 102 is a rubber roll rotatablg supported by a
supporting thalﬂfhte iQZ‘aafahéléFa‘Pri)s“tehéaP(ﬁbﬁétslhéffab@ iaf cH8pEPHtaTShsiifth t he

capstan shatl d03 or Bl 08.GaRS) AN 20A14. 303, R8l e TRhahefL Al Bacqustant
speed, the B?nch T 62 tated So
intruded into this pinch roll intrusion opening 12, the endless
rubber belt 18 is clamped between the pinch roll 102 and the
capstan shaft 103. If the capstan shaft 103 is rotated at this
time, the endless rubber belt 18 is fed by the capstan shaft 103
and the pinch roll 102, as is the magnetic tape of the tape
cassette, for rotating the reel hub 24, which in turn rotates the
other reel hub 25.

When the pinch roll 102 is intruded into the pinch roll

intrusion opening 12, that is if the cassette tape player is

"executing the playback mode operation, the reel hubs 24, 25 are
rotated by the endless rubber belt 18 for rotating the reel
driving shafts 104, 105, for supporting the execution of the
playback mode operation even if the cassette tape player has the
so—called automatic shut-off function.

Within the casing 3 is housed a signal transmitting head 17,
inwardly of the magnetic head intrusion opening 10, for
transmitting information signals to the magnetic head 101, as
shown in Figs.6 and 7. Similarly to the magnetic head 101, the
signal transmitting head 17 has a core having a magnetic gap 58,
and a coil, not shown, for generating a magnetic field in the

magnetic gap. The signal transmitting head 17 is arranged with



to follow the rotation of the capstan shaft 103 foe feeding the magneti

o

t ape. Wthin the casing 3, a pair of reel hubs 24, 25 are rotatably
nounted at a position in register with tape reels in the tape cassette.
These reel hubs 24, 25 are substantially toroidally-shaped and center
openings 6, 7 are positioned coaxially with the reel shaft inserting
openings 4, 5. Onthe inner rim of the <center openings 6, 7 are
formed plural protrusions engaged by outer peripheral surfaces of the

reel shaft inserting openings 4, 5. Wien the casing 3 is | oaded on the
cassette tape player, the center openings 6, 7 are engaged by the reel
driving shafts 104, 105, such that the protrusions fornmed on the inner rim

of the centeg
S
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The outer peripheral surfaces

iving sha

of the reel shas o24th@bcadimg 3f.ormed with gears 26, 30. Bet ween the reel

hubs 24, 25 is rotatably nmounted a transm ssion gear (idle gear) 27 by
being carried Ty soshmforbpngignedf t ramsmitdingeteadd hascatHif 14 the

- 12 - a connection cord 21, pulled out of the casing 3, via a lead wire
48 housed within the casing 3 and a relay substrate 49. This
connection cord 21 is pulled outwards from the inside of the
casing 3 via a cord lead-out opening 20 formed in a lateral edge
an major surface, that is towards the upper rear side, of the
upper half 1. The foremost part of the connection cord 21 is
provided with a connection plug 22 connected to a signal output
terminal of an external acoustic device, operating as a sound
source, such as an optical disc player. This connection plug 22
has a foremost terminal part 23 made up of a ground terminal,
right (R) channel terminals and left (L) channel terminals 23a,
23b, 23c, arranged coaxially with and insulated from one another.

By connecting the connection plug 22 to a signal output
terminal of the external acoustic device for actuating the
device, audio signals as information signals outputted by this
device are routed via relay substrate 49 and lead wire 48 to the
coil of the signal transmitting head 17. The coii fed with the
audio signals from the external acoustic'device generates a
magnetic field corresponding to the audio signals in a magnetic
gap 58. The direction of the magnetic field generated in the
magnetic gap 58 corresponds to the so-called gap direction of the

magnetic gap 58 and is identical with the gap direction of the



transm ssion gear 27 has outer peripheral gear teeth 29 neshing wth gear
*teeth 26, 30 of the reel hubs 24, 25. That is, the reel hubs 24, 25
transmt rotation to each other wth interposition of the

transm ssi on gear 27. An endl ess rubber belt 18 is placed around
the outer peripheral surface of the reel hub 24 operating as a take-up
reel in case the nagnetic tape f the cassette tape player is fed in the

forward direction. This endless rubber belt 18 is placed between the reel
hub 24 and a pair of guide rolls 34, 36 1sasitioned on both |lateral sides
of pinch roll intrusion opening 12 of the reel hub 24. These
guide rolls 34, 36 are cylindrically-shaped and are rotatably

support ed ag&ggw BL%E_ 16034 wé%h %ﬁe%a?%/&&%‘i itRpkheurRRl G i%ection The

endl ess rubber belt 18 is engaged by one of arm sections of a torsion coi
spring 32 haaidigyviet 8oCOhd nERmileitan Belgpordlied by a supporting shaft 31 in
the casing 3, and is placed under a constant tension by the resilient
force of the tordesntkesidesisprd g 3g2daqhenofthercassitE.ctFPSNPLY tthe H'r si on
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casing 3. The forward end portion of the casing 3 of the endless

rubber bel t PA8ybarkonddd,.ortaet i mpgred igi diepdt VL O3f itshanofvgdndodwaege bYof t he

CapStan ShaLEvé&Eﬂ%r&Lgmgé¥¥%nkggtgélJagetgﬁé th%hpiggér, not shown, so as
to be intruded into the magnetic head intrusion opening 10.
Thus, the front surfaces of the signal transmitting head 17 and
the magnetic head 101 are abutted against each other, with the
respective magnetic gap portions substantially facing each other.
More precisely, the signal transmitting head 17 is thrust by the
magnetic head 101 towards the inside of the casing 3 against the
bias of the spring plate as later explained. At this time, the
pinch roll 102 is intruded into the pinch roll intrusion opening
12 within which it cooperates with the capstan shaft 103 for
clamping the endless rubber belt 18.

In this state, the signal transmitting head 17 generates,
in the magnetic gap 58, a mggnetic field corresponding to the
sudio signals supplied via connection cord 21 from the external
device, for transmitting the supplied audio signals to the
magnetic head 101. The magnetic field generated in the magnetic
gap 58 of the signal transmitting head 17 operates similarly to

the magnetic field transmitted from a magnetic tape having

recorded thereon the audio signals as the information signals



- 13 - I ntrusi on openi ng 12. When the casing 3 is | oaded on the
-cassette tape player, the endl ess rubber belt 18 is positioned on the
forward side of the capstan shaft 103 of the forward side portion of the
casing 3, such that, when the pinch roll 102 is intruded into this pinch
roll intrusion opening 12, the endless rubber belt 18 is clanped between
the pinch roll 102 and the capstan shaft 103. If the capstan shaft 103 is
rotated at this time, the endl ess rubber belt 18 is fed by the capstan
shaft 103 and the pinch roll 102, as ii% the nagnetic tape of the tape
cassette, for rotating the reel hub 24, which in turn rotates the other
reel hub 25. When the pinch roll 102 is intruded into the pinch rol

i ntrusion ope Rge ldagddtale kepkfid haurcasnsebheadpa thl ayermignetaxeashang the
pl ayback node operation, the reel hubs 24, 25 are rotated by the endl ess
rubber beltld8 for rotating the reel driving shafts 104, 105, for

ti th ti f th | ayback t] 1 f th
cashotte tape plidyerhae s 180 BaPYSh St i PRERth -GIO e onve

Wthin the easingided SoNUHRCA i@ns) INAIndTiARIAE HéLD HeRAd1The mdgnwrridly of

the magnetic head intrusion opening 10, for
head 101 need to be reliably abutted against each other for
assuring optimum transmission of the information signals to the
magnetic head 101. If the magnetic gap portions of the signal
transmitting head 17 and the magnetic head 101 are not in
substantially facing relation to each other, the information

'signais cannot be transmitted optimally to the signal

transmitting head 17.

Even granting that the mounting position of the magnetic
head 101 in the cassette tape player is within a pre-set
tolerance, it differs slightly from one product to another. Thus,
in the connection device of the present embodiment, the signal
transmitting head 17 is held in the casing 3 by a holding
mechanism as now explained.

This holding mechanism has the function of biasing the
magnetic head 101 in a direction towards the front end face of
the casing 3, that is in a direction of abutment against the
magnetic head 101, and of supporting the signal transmitting head
17 so as to follow the mounting state of the magnetic head 101
of the cassette tape player, that is the.front end face of the
magnetic head 101 contacted with the magnetic tape, for swinging

or rotation about the direction extending along the front end



transmtting information signals to the nmagnetic head 101, as shown
*Figs.6 and 7. Simlarly to the nagnetic head 101, the si gnal
transmtting head 17 has a core having a nagnetic gap 58, and a coil,

shown,

- 14 -

for generating a magnetic field in the
transmtting head 17 is arranged with

Its front side carrying the nagnetlc gap 58 facing towards the

in

magneti c gap. The signal

not

front of the casing 3. The coil of the signal transmtting head 17 is
connected to a connection cord 21, pulled out -of the casing 3, via a | ead
wire 48 housed within the casing 3 andla +elay substrate 49. This

connection cord 21 is pulled outwards fromthe inside of the

casing 3 via

a cord | eads Qut ,PPE NG 520 FOF rmqhtnd.%gﬂe%t %Bath@m%ecamomprthauanass, t hat

is towards t

e upper rear side, of the wupper half 1. The forenost part of

t he connect¢onheotds itk 23, fHaaviidedlovd hha ¢oraadbnosf plhegma@netorneebed t o

a signal

output termnal of an external acoustic device, operating as

a
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tern1n

channel termnals
mounted with a t1lt, the signal transmitting head 17 is rotated

or swung so as to follow the tilt of the magnetic head 101.

This holding mechanism includes a.head holder 43 carrying
the signal transmitting head 17 for allowing for its rotation and
a spring plate 44 for biasing the signal transmitting head 17
forwards, that is in a direction of abﬁtting against the head
101.

The head holder 43 is formed of, for example, a synthetic
material, substantially in the shape of a letter U in plan
configuration, with a recess 43a towards the front mid portion
and both arm sections extending forwards on both lateral sides
of the recess 43a. The signal transmitting head 17 is adapted
to be disposed in the recess 43a so that its lateral sides are
held by the arm sections of the head holder 43.

The head holder 43 is supported and held for movement in the
fore—and-aft direction and in the up-and-down direction (the
direction of thickness of the casing 3) by having its lateral
sides guided by a pair of guide wall sections 39, 40 provided
inwardly of the magnetic head intrusion opening 10 in the casing
3. The distance between the guide wall sections 39, 40 is

selected to be broader than the transverse width of the magnetic



.23b, 23c, arranged coaxially with and insul ated from one anot her. By
connecting the connection plug 22 to a signal output termnal of the
external acoustic device for actuating the device, audio signals as

i nformation signals outputted by this device are routed via rel ay
substrate 49 and lead wire 48 to the <coil of the signal transmtting head
17. The coil fed with the audio signals fromthe external acoustic device
generates a magnetic field corresponding to the audio signals in a
magnetic gap 58. The direction of the netic field generated in the

magneti c gap 58 corresponds to the so-called gap direction of the nmagnetic
gap 58 and is identical with the gap direction of the

- 15 - TRERET i fe ARGl Gl 16 W1 Toh th@\enwtl'oﬁ bARGEMNPL Y dhdfGhi on
relative to the nagnetic head 5 Wien the casing 3 is | oaded on the

cassette tapedpkager;hérmngﬁnq;mahehﬂamsnrm$1qm]dnawdnt?lﬁa@eg tine geigieet i C
head 101 of the cassette tapetﬁlayer When the cassette tape player is in
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mechani sm iy} Dfd@RE192388 IS P!V ke PRLIADANL iAReRSside (rear side)

of the casing 3. The head holder 43 is prohibited from being
dropped out of the casing 3 towards the front side via the
magnetic head intrusion opening 10 by having the forward ends of
the arm sections abutted against the abutment wall sections 41,
42,

The head holder 43 has arcuate protrusions §1, 52, 55, 66
at the forward sides of the arm sections for béing protruded
therefrom in the up-and down direction into abutment against the
inner wall section of the casing 3, as shown in Figs.6 and T.
These arcuate protrusions 51, 52, 55 and 56 control up-and-down
movement of the head holder 43 in the casing 3. The upper ends
of the arcuate protrusions 51, 55 provided on the upper side of
the head holder 43 are in the upwardly convex arc shape with the
axis of the arc being the direction extending along the front end
face of the casing 3 at right angles with the direction of
thickness of the casing 3. By having the distal ends of the
arcuate protrusions 51, 52, 55, 56 of the head holder 43 in
sliding contact with the inner wall section of.the casing 3, the
signal transmitting head 17 can be swung or rotated about the
direction extending along the front end face of the casing 3 at

right angles with the direction of thickness of the casing 3 as



to be intruded into the magnetic head intrusion opening 10. Thus, the
“front surfaces of the signal transmtting head 17 and the magnetic head
101 are abutted agai nst each other, with the respective nagnetic gap
portions substantially facing each other. More precisely, the signal
transmtting head 17 is thrust by the nagnetic head 101 towards the inside
of the casing 3 against the bias of the spring plate as |ater explained.

At this tine, the pinch roll 102 is intruded into the pinch roll intrusion
opening 12 within which it cooperates with the capstan shaft 103 for
cl anpi ng the endl ess rubber belt 18.- 19 - |In this state, the signal

transmtting head 17 generates, in the magnetic gap 58, a magnetic field
correspondivyg taxitshef ratdhidrsi gmaks resppt iiad thiad , conerectrieoroooedt Xin f r om
t he external device, for transmtting the supplied audio signals to the
magnet i ¢ hetal ikGl. isThdopdghetnc thel gagenktat édPen R afagn'ets cS18%%b 58 of

the signal transmiting head,1/7 operates.sim]ar 0,411 anetig. field
transnitted"??gﬂggéﬂﬁb%f ?cgzaﬁﬁlﬁgfﬁﬁg torg%%ﬁﬁtﬁh%hé?éoﬁﬁigg aud+lgt
signals as g i §f OfHBLhHhetiigNBleBd 101, that is the tilt of the tape

16 contacting surface of the magnetic head 101, for abutting the
magnetic head 101 and the signal transmitting head 17 against
each other.

On one lateral side of the head holder 43 are mounted a pair
of slide contact ribs 53, 54 for smoothing the sliding contact
of the head holder with the guide wall section 40. These slide
contact ribs 53, 54 are protrusions in the form of semi-columnar
protrusions as one with the head holder 43 with the axis of the
cylindrical surface extending in the up-and-down direction. These
slide contact ribs 53, 54 are abutted to and slid in contact with
the guide wall 40 for reducing the force of friction between the
holder 43 and the guide wall section 40 in order to permit the
holder 43 to be moved easily under the bias of the spring plate
44 in a direction indicated by arrow P in Fig.b6. On the other
side of the holder 43 is mounted a lead wire holder 57 which is
a hook-shaped member formed as one with the head holder 43
operating for clamping a lead wire 48 in cooperation with the
upper side of the head holder 43 for securing the lead wire 48
té the head holder 43.

The spring plate 44 hﬁs its rear end portion clamped and

retained between retention pins 45, 47 provided in the casing 3,



when the magnetic tape is run in contact wwth the nagnetic head 101.

I n the connection device of the present enbodinent, the front sides of the
signal transmtting head 17 and the nagnetic head 101 need to be reliably
abutted agai nst each other for assuring optinmumtransm ssion of the
information signals to the magnetic head 101. |If the nmagnetic gap
portions of the signal transmtting head 17 and the magnetic head 101 are
not in substantially facing relation to each other, the information
signals cannot be transmtted opti-@dy to the signal transmtting
head 17. Even granting that the nounting position of the nagnetic
head 101 in the cassette tape player is within a pre-set tolerance, it

differs slighilyndv; € PQdHELy td NQ P&l eHAUSherdds 4 GRBNEELAON
devi ce of taéiérgiéﬁg]gﬂb&ﬁ?ﬁent,yfﬁ% signaf~etransﬁ{tting head 17 is held

in the casieng 3hleyeafhabdited agcinn smdasetawnedpbai rRedetention Thabl
hol di ng mechani sm has the function of biasing the magnetic head 101 in a
di rection ts6®aieR tth@rproned didthacersdne 3t eRthgdz2eringt itdej rear
direction of .abutpe ainst the gnet | e. 01, . Su i ng
the signal et"rdatrg%?ﬁ tcfnflt rltg’%h:gﬁaEi hilfesroqgé F%éﬁ%‘{}llg'\%l%he 'ﬁgﬂgsté}fnlg%s gt%e(g of the
magneti c head r3011iedf1t BRagasSSEHd @ ilgnpe Prayakitdihat nhesadt he foreairdend face
of the magneti ¢ head 101 contacted with the nagnetic tape, for sw nging
or rotatiorthaois tdwantisr dbei omgrsdtiondiend AP bniptnvsefd yae Ehrl magnetic

head intrusion opening 10. The biasing force exerted by the
spring plate 44 is enough to keep the signal transmitting head
17 and the magnetic head 101 in abutting contact with each other
even on application of vibrations or shock from outside.

Thus, with the present embodiment of the connection device,
the signal transmitting head 17 can be rotated about the
direction along the front end face of the casing at right angles
with the direction of thickness of the casing 3 as the axis,
while it can be moved in the fore—and—aft direction, and is
resiliently biased forwards by the spring plate 44 in a direction
indicated by arrow P in Figs.5 through to 7. 1If the casing 3 is
loaded on the cassette tape player for executing the playback
mode operation, the signal transmitting head 17 is thrust towards
the inside of the casing 3 by the magnetic head 101 against the
bias of the spring plate 44, so that the front surface of the
signal transmitting head 17 spontaneously follows the tilt of the
front surface of the magnetic head 101 of the cassette tape
player, that is the tilt of the tape contact surface, by the

arcuate protrusions 51, 52, 55 and 56 and the upper and lower



- 17 - face of the casing at right angles to the direction of thickness
-of the casing 23, that is along the direction of the nagnetic gap 58
(direction of the generated magnetic field), as an axis of sw nging or
rotation. Therefore, if the magnetic head 101 is nounted with a tilt, the
signal transmtting head 17 is rotated or swing so as to followthe tilt
of the magnetic head 101. Thi s hol di ng nmechani smincl udes a head

hol der 43 carrying the signal transmtting head 17 for allowing for its
rotation and a spring plate 44 for biasing the signal transmtting head 17

forwards, that is in a direction of ahutijng against the head 101
The head holder 43 is fornmed of, for exanple, a synthetic material,

subst anti al | y.i-n,ihe SRAREnFo drd te@lsikgl 8. Pl AN tra@ntigalr atdt@nm,i o 6h a
recess 43a towards the front mid portion and both arm sections extending
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head 17 is ada&ged to be disposed in the recess. 43a so th%t |ts Iatgra
sides are #®lthoyatife of M@t irsns tBrtt AR RELH® HY et ‘43 © "the head
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direction an e up-an direction
rotation thereof about the fore—-and-aft direction as the axis of

rotation, that is rotation in which the front surface of the head
17 is tilted transversely, are prohibited by the guide wall
"sections 30, 40.

In the present embodiment of the connection device, the
signal transmitting head 17 is moved and rotated into reliable
abutting contact with the front surface of the magnetic head 101,
so as t follow the mounting state of the magnetic head 101 on the
cassette tape player, without the necessity for the user to make
any adjustment operations, for optimum transmission of the
information signals from the signal transmitting head 17 to the
magnetic head 101. The connection device is simplified in
structure because there is no necessity of providing a position
adjustment mechanism for adjusting the position of the signal
transmitting head 17 to the magnetic head 101.

Meanwhile, the signal transmitting head 17 is mounted on the
head holder 43 using a mounting plate 60 having its mid portion
secured to the lower side of the signal transmitting head 17 and
having both end portions protruded on both lateral sides of the
signal transmitting head 17, as shown in Figs.8a to 9b. The

mounting plate 60 is formed by a thin metal plate, also as shown



direction of thickness of the casing 3) by havinglits | at er al si des
*guided by a pair of guide wall sections 39, 40 provided I nwardly of the
magneti ¢ head intrusion opening 10 in the casing 3. The distance between

t he guide wall sections 39, 40 is sel ected to be broader than the
transverse width of the nmagnetic

- 18 - head i ntrusion opening 10. The portion between both | ateral
sides of the magnetic head intrusion opening 10 and the guide wall
sections 39, 40 is occupied by left and2®ight paired abutnent wall
sections 41, 42 facing the inner side (rear side) of the casing 3. The
head hol der 43 is prohibited from being dropped out of the casing 3

t owar ds t heirf IFoBS .84 de Vba tflee mmgrignigcphetel §hthagseonowpdmiengole &y
having the forward ends of the arm sections abutted againg} t he abytnent

wal | secti oty £ moupsing recesg, 83,aLqoR8| &7 WF PRECS! EBatE prt6EFET bns 51,
52, 55, 56.ré§q§iQ?vL?§Wﬁ%ﬁjéﬂdW%SinFI£§Zé¥'Wb5§B¥iOns for being protruded

therefromin the up-and down direction into abutnent against the inner

wal | section of Thkeféneddiy edds asf ImeWhot torFisgsfHceanf7the arm sections
of the head holder 43 is formed as one with a air of upstanding
bosses 6la, 6la, as shown in Fig.B8a. These bosses 6la, 6la are
inserted into the mounting hole 64 and into the mounting recess
63 during mounting the signal transmitting head 17 to the head
holder 43, as shown in Figs.8a and 8b. These bosses 6la, 6la are
fused and collapsed at the distal ends thereof by a welding jig
201 when mounting the signal transmitting head 17 to the head
holder 43.

Specifically, the welding jig 201 includes a pair of welding
arms 202, 202 associated with the bosses 6l1la, 6la, as shown in
Fig.8a. The distal ends of these welding arms 202, 202 are
formed with recessed welding portions 203, 203. These welding
portions 203, 203 are thrust against the distal ends of the
bosses 6l1la, 6la, as indicated by arrbw D in Fig.8, for fusing and
collapsing the distal ends of the bosses 6la, 6la.

The bosses 6la, 6la, fused and collapsed at the distal ends
thereof by the welding jig 201,'prove to be welded bosses 61, 61,
collapsed and enlarged in diameter in a flange shape as shown in
Figs.9a and 9b. These welded bosses 61, 61 hold both ends of the
mounting plate 60 by the distal end portions thereof in order to

keep the signal transmitting'head 17 connected to the head holder



These arcuate protrusions 51, 52, 55 and 56 control up-and-down novenent
-of the head holder 43 in the casing 3. The upper ends of the arcuate
protrusions 51, 55 provided on the upper side of the head holder 43 are in
the upwardly convex are shape with the axis of the arc being the direction
extending along the front end face of the casing 3 at right angles with
the direction of thickness of the casing 3. By having the distal ends of
the arcuate protrusions 51, 52, 55, 56 of the head holder 43 in sliding
contact with the inner wall section of the casing 3, the signal
transmtting head 17 can be swung or rotated about the direction extending
along the front end face of the casing 333t right angles with the
direction qf thickness of the casing 3 as

- 19 - the axis of rotation. The result is that, when the connection
device is |oaBgdtnowlinghene cagael teransapet ind aged, tottte hsgnadlder
transmtting head 17 is rotated to followthe tilt of the front _side of
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the mounting operation of the signal transmitting head to the

head holder 43.

On the inner wall section of the casing 3 facing the welded
bosses 61, 61, on both sides directly below the signal
transmitting head 17, are formed left and right paired boss
clearance grooves 62, 62 for evading abutment of the welded
bosses 61, 61 on the inner wall section of the casing 3, as shown
in Fig.6. These boss clearance grooves 62, 62 are formed in
register with the rangé df movement of the welded bosses 61, 61.

In the above—described embodiment of the connection device,
the arcuate protrusions 51, 52, 55, 56 are formed on the head
holder 43. Alternatively, an arcuate recess may be formed in the
inner surface of the casing 3 in register with the head holder
43, or an arcuate protrusion may also be formed on the inner
surface of the casing 3 in register with the head holder 43 for
rotatably supporting the signal transmitting head 17. Various

other modifications may be made without departing from the scope

of the invention.



On one Tateral Side of the head hol der 43 are nmounted a pair of slide

rcontact fj noot hing the sliding contact of the head hol der
with the“lﬂ]ljmﬂmﬂﬂ,mm on 40. These slide contact ribs 53, 54 are
protrusions anuhae Termof sem -columar protrusions as one with the head
hol der 43 with the axis of the cylindrical surface extending in the
up-and-down direction. These slide contact ribs 53, 54 are abutted to and
slidin contact with the guide wall 40 ?6r’reducing the force of friction
between the holder 43 and the guide wall section 40 in order to permt the
hol der 43 to be noved easily under the bias of the spring plate 44 in a
direction indicated by arrow P in Fig.®6. On the other side of the hol der
43 i s nountwadTaikecchMBpe 180l der 57 which is a hook-shaped nmenber forned

as one wth the head hol der 43 operatinﬂ for clanping a lead wire 48 in
cooperati ot-with fheoniggpeioni gerarathe HeadeAolter 432P6r EECAFPRY™$ he

oo oot SR Lesane i tn U S 189, BLALR A Byl
provi ded i npdtp@tCasidi@l3, from a sound source to the tape reproducing 20 -

apparatus, comprising:

a housing shaped for enabling loading on the tape
reproducing apparatus;

a signal transmitting head abutted against a magnetic head
of the tape reproducing apparatus;

a transmission mechanism for transmitting an output signal
from said sound source to said signal transmitting_head; and

a supporting mechanism for supporting said signal
transmitting head, said supporting mechanism biasing said signal
transmitting head in a direction of abutment against the magnetic
head of the tape reproducing apparatus and for rotatably
supporting the signal transmitting head in meeting with the
movement of the magnetic head of the tape reproducing apparatus.
2. The connection apparatus as claimed in claim 1 wherein said
signal transmitting head is abﬁtted against a tape contact
surface of the magnetic head of the tape reproducing apparatus
and wherein said supporting mechanism rotatably supports said
signal transmitting head so that said signal transmitting_head
will follow said tape contact surface.
3. The connection apparatus as claimed in claim 2 wherein said

supporting mechanism rotatably supports said signal transmitting



while having the proximty of the rear end thereof and the front end
*thereof abutted against and retained by a retention wall section 46

provi ded |i i1 nd abutted against the rear end face of the head
hol der 43”“|“Igﬂujmulmuﬂ|¥he spring plate 44 resiliently biases the signal
transmittihg *hedd 17 torWards, that is towards the nmagnetic head 101
intruded via the magnetic head intrusion opening 10. The biasing force
exerted by the spring plate 44 is enough to keep the signal transmtting
head 17 and the magnetic head 101 in abutting contact with each other

even on application of vibrations or sho@&bd f+om out si de. Thus, with
the present enbodi nent of the connection device, the signal transmtting
head 17 canhbgyr @bahed (dROUli LeR] i ofli RGhHean &k pg the cheontirerdibacesof the
casing at right angles wth the direction of thickness of the casing 3 as
the axis, whitlendds odnthe nwveichg st he dore-cndodbhtigirection, and is
resiliently biased forwards by the spring plate 44 in a direction

i ndi cated b¥-ar rd\% PORREHIGE. SPPW%}L‘J‘ﬁhafocg".l"‘lefi ReS B fg¥BeFein 1%dded on
t he cassett nla ' ayb I QI 4t he

i gnal & rang it Pr R KEn Bl NFRIARY, 4 I LR Rekoe TR SPTIRL i 0%
by the magnetigaabheasanldhli tagagnBtad hénd i ag aafingheedipsrd NP rpbabeidd, sasi@ t hat
the front surface of the signal transm tting head 17 spontaneously foll ows
the tilt of hehéing mspbes it Acdiptcipe pAgHutttdnBeklte FGBNaf ft‘f?é‘sﬁ‘é%g’e‘tgt e

t I , t.js the. til f the t t t
p?gfr ugi g%grhgigh%?l’d %g sa(.a1 IEP(? g%rag t%e%lbe?"pg"%a?l %&a?%ﬁﬁg‘gfn%%?c }pé/a.d Q? tiy cuate

an e .upper an
tape reproducing apparatus.

5. The connection apparatus as claimed .in claim 4 wherein said
holding member includes a holder for holding said. signal
transmitting head and an arcuate protrusion formed in said holder
for rotating the holder along the magnetic head of the tape
reproducing apﬁaratus.

6. The connection apparatus as claimed in claim 5 wherein said
holding member further includes a mounting plate for mounting the
signal transmitting head and at least a boss for mounting the
signal transmitting head, said signal transmitting head being
mounted on said holder by caulking said boss inserted through
said mounting plate.

7. The connection apparatus as claimed in claim 5 wherein said
holding member is mounﬁed on said housing for movement by said
biasing member in a direction in which the signal transmitting
head is abutted against ﬁhe magnetic head of the tape reproducing
apparatus and in a direction opposite thereto.

8. The connection apparatus as claimed in claim 7 wherein said



.-21 - inner wall sections of the casing 3. At this time, rotation of the
signal transmtting head 17 about the up-and-down direction as the axis of
rotation, in which the front surface of the head 17 is
swung i n“mmlmﬂlwmr ection, and rotation thereof about the
fore-and-aft °di tectioh ds the axis of rotation, that is rotation in which
the front surface of the head 17 is tilted transversely, are prohibited by
the guide wall sections 30, 40. In the present enbodi ment of the
connection device, the signal transmtting head 17 is noved and rotated
into reliable abutting contact wwth_.thg fLront surface of the magnetic head
101, so as t follow the nmounting state of the magnetic head 101 on the
cassette t appgpptEiyner mevhdrhicut fthehdrecessudes faogutiie mmwrert oromkded admy
adj ust ment operations, for optimumtransm ssion of the infornmation signals
fromthe sisgngl hepanssi £27 ngP e £7ido PRSI N&elBfHEYS ¢ Redd 10T°0 Thid e
connection device is sjnmplified j St.r . hecause there is no necessity
of providiHﬁrgcpbg?t%qgﬁqgaé%ﬁgt%ééhsé%ﬁcﬁghgéﬁ% or adjusting the position of
t he signal g.transddonnBgt he@adppdrboud ke eagnmdd dnheadid Ol . wherein said

Meanwhil e, the signal transmtting head 17 is nounted on the
transmission mechanism includes a signal transmitting cable and

a connecter provided on one end of the signal transmitting cable
and éonnected to said sound source.

10. The connection #pparatus as claimed in claim 9 wherein said
housing includes a further opening for lading out the signal
transmitting cable from a major surface of said housing.

11. A connection apparatus loaded on a tape reproducing
apparatus adapted for reproducing a magnetic tape for
trénsmitting an output signal from a sound source to the tape
reproducing apparatus,.comprising:

a housing shaped for enabling loading thereof on the tape
reproducing apparatus, said housing including a pair of reel
shaft inserting openings formed through upper and lower surfaces
thereof and at least an opening formed in one lateral surface
thereof;

a signal transmitting head provided in said housing for
facing outwards via said opening, said signal transmitting head
being abutted against a magnetic head of the tape reproducing
apparatus intruded via said opening;

a transmission mechanism for transmitting an output signal

from said sound source to said signal transmitting head; and



head holder 43 using a nounting plate 60 having its md portion secured

‘to the S|gnal transmtting head 17 and havi ng both end
portlon nmﬂuﬂw w b& | at eral sides of the signal transmtting head
17, as shown |0 to 9b. The nmounting plate 60 is fornmed by a thin

netal pl ate, also as shown ' - 22 -

in Figs.8a to 9b. The nounting plate 60 has a nounting hole 64 and a
nounting recess 63 at one and the opposite ends thereof, respectively, as
shown in Figs.8a to 9b. The forway4 ends of the bottom surfaces of
the arm sections of the head holder 43 1s formed as one with a air of
upst andi ng bosses 6l1a, 6la, as shown in Fig.8a. These bosses 6la, 6la are
i nserted |Eto tde soopernigehol eedendnd i rfog tﬁ@pﬁﬁaht¢ﬁg F%b%5551&ﬂ?1dur|ng
nmounting the signal transmtting head 17 to the .he 3 s ,.shown
in Figs. 8a '4ARSBY-t iEeRErhoSEdE %‘i%‘mréiﬁg 'PeChaTndssgd i nc,golslaalté}s‘éé1 T the

di stal endg LES&P&“ infY h@adBlnding; jd & i 0R0d £ vxhﬁﬁmqauragangstha@n@@aem
transmtting head 17 to the head holder 43. Specifically, the

vel di ng i ted@lof meudese argqpaotuofngieiptrngtusr v8i20Pr202 iag grsharedm wi t h
t he bosses 61a, 6l1a, as shown in
rotatably supporting the signal transmitting head in meeting with
the movement of the magnetic head of the tape reproducing
apparatus. .
12. The connection apparatus as claimed in claim 11 further
comprising:

a pair of hubs engaged with a pair of reel shafts of said
tape reproducing apparatus inserted into said'paired reel shaft
insertion openings;

a counter gear engaged with said hubs; and

an endless belt placed around said hubs and clamped by a
pinch roll and a capstan of said tapé cassette; wherein

said paired hubs, counter gear and the endless belt are
arranged in said housing.

13. The connection apparatus as claimed in claim 11 wherein said
signal transmitting head is abutted against a tape contact
surface of the magnetic head of the tépe reproducing apparatus
and wherein said supporting mechanism rotatably supports the
signal transmitting head for rotation so that the signal
transmitting head will follow the tape .contact surface.

14. The connection apparatus as claimed in claim 13 wherein said

supporting mechanism rotatably supports said signal transmitting



.Fig.8a. The distal ends of these welding arns 202, 202 are fornmed with

recessed_mngng_Egéléggi_§03, 203. These wel ding portions 203, 203 are
t hrust agai nst the di nds of the bosses 6la, 6la, as indicated by

arrOM/E)? "’ ing and collapsing the distal ends of the bosses
6la, 6lal I*" Iﬂ"ﬁ'"”g”,)&giles 6la, 6la, fused and coll apsed at the distal
ends t her ebf by ® he ding jig 201, prove to be wel ded bosses 61, 61,
col | apsed and enlarged in dianeter in a flange shape as shown in Fi gs. 9a
and 9b. These wel ded bosses 61, 61 holggboth ends of the nounting plate

60 by the distal end portions thereof in order to keep t he signal
transmtting head 17 connected to the head hol der

- 23 - 43hcad abouBY tRRUAL F&G 1die peirgBalii & BNSNEd ttiheg theakhdss tolfe thead
hol der 43 by wel ding using the bosses 6la, 6la, it beconmes possible to
sinplify theusitmauesupeisfof hwthdéadnhol der 43 and to facilitate the

mounting operation of the signal transmtting head.to t head hal. 43.
On'the i nnEi wiPP STRASBAoD! AR U B < *FBER ) (e ol federein LT

supporting mechanism includes a holding member for holding said
signal transmitting head and a biasing member for biasing said
holding member in a direction of abutting the signal transmitting
head held by said holding member against the magnetic head of the
tape reproducing apparatus.

186. The connection apparatus as claimed in claim 15 wherein
said holding member includes a holder for holding said signal
transmitting head and an arcuate protrusion formed in said holder
for being protruded from said holder into abutment against the
inner surface of the housing for rotating the holder along the
magnetic head of the tape reproducing apparatus.

17. The connection apparatus as claimed in claim 16 wherein said
holding member further includes a mounting plate for mounting the
signal transmitting head and at least a boss for mounting the
signal transmitting heﬁd, said signal transmitting head being
mounted on said holder by caulking said boss inserted through
said mounting plate.

18. The connection apparatus as claimed in claim.lé wherein
said holding member is mounted on said housing for movement by
said biasing member in a‘ direction in which the signal
transmitting head is abutted against the magnetic head of -the

tape reproducing apparatus and in a direction opposite to a



. bosses 61, 61, on both sides directly below the signal transmtting head
17, are fornmed |left and right paired boss clearance grooves 62, 62 for
evadi ng abutnent of the welded bosses 61, 61 on the inner wall section of
the casin ﬁ m‘ummmu““‘ Fig. 6. These boss cl earance grooves 62, 62 are
f ormed in?“ Hn he range of novenent of the wel ded bosses 61, 61
In the above-8estribed enbodi nent of the connection device, the arcuate
protrusions 51, 52, 55, 56 are fornmed on the head hol der 43.
Alternatively, an arcuate recess may_bggfornmed in the i nner surface of
the casing 3 in register wwth the head %older 43, or an arcuate
protrusion may al so be fornmed on the inner surface of the casing 3 in
regi ster wiftedthenheadahdd dare 48sfide of rsatiat Abkyisg&pporti ng the signal
transmtting head 17. Various ot her nodificatiaons may be q?d wi t hout
departi ng fgon1tﬁées%%&ﬁ9°t16P PRBAF AVt D F1aimed 1n claim 18 wherein
- 24 - AT B eGk M D rleRhantsm £ tROPNEGII Qe sAPPARRLYS dddded on a
t ape reproau0|ng apparatus adapted for reproduci ng apparatus for
transm tti Bgo@ited in said housing for guiding said holding member in said

abutting direction and in said direction towards the inside of
said housiné.

20. The connection apparatus as claimed in claim 11 wherein
said transmission mechanism includes a signal transmitting cable
and a connecter provided on one.end_of the signal transmitting
cable and connected to said sound source.

21. The connection apparatus as claimed in claim 20 wherein said
housing includes a further opening for leading out the signal

transmitting cable from a major surface of said housing.



.output signal froma sound source to the tape reproduci ng apparatus,

conpri si ng: a housi ng shaped for enabling | oading on the tape

repr oduci ng appar at us; a signal transmtting head abutted agai nst a
magneti c head of the tape reproducing apparatus; ‘a transm ssion
mechani smfor transmtting an output signal fromsaid sound source to said

signal transmtting head; and a supporting nechanism for
supporting said signal transmtting fgad, said supporting nmechanism

bi asing said signal transmtting head in a direction of abutnment against
the magnetic head of the tape rg i tus and for rotatably
supporting the signal transm ttiqﬁ%hﬁ%gﬁdlﬁ D%&a(g g wth the novenent of

t he magnet hgsheas of the tape reproduci ng apparatus. 2. The connection
apparatus as clainmed in claim1 wherein said signal transmtting head is
abutted agai nst a tapecowredion sdgv¥izse bfaddte pagriet FEPhesdPBII4HEE ape
r epr oduci ng apparatus ,and wherein saiddsuPForting necggﬂgsmgwgzﬂ |y
supports sAPAaF&idhal 2440 t19hg LT85 Phat *sala88t Yial P ansm tti ng
head will foLLOW SaAd 4ARRGARE 3¢knSHT f A2 sHundTRBuEEENEET LN BfRAT at us

as claimed in claim2 wherein said supporting nechani smrotatably supports
sai d si gnalretpranseaing idiparatus. The connection device has a housing, a

signal transmitting head, a transmission mechanism and a
supporting mechanism. The housing is shaped for enabling its
loading on the tape reproducing apparatus, and includes a pair
of reel shaft inserting openings formed through its upper and
lower surfaces and at least an opening formed in its one lateral
surface. The signal transmitting head is provided in the housing
for facing outwards via the opening. The signal transmitting
head is abutted against a magnetic head of the tape reproducing
apparatus intruded via the opening. The transmission mechanism
transmits an output signal from the sound source to the signal
transmitting head. The supporting mechanism supports the signal
transmitting head. The supporting mechanism biases the signal
transmitting head in & direction of abutment against the magnetic
head of the tape reproducing apparatus and rotatably supports the
signal transmitting head in meeting with the movement of the

magnetic head of the tape reproducing apparatus.

Figure 2



- 25 - head about the direction perpendicular to the direction of
'thickness of the housing as an axi'd of rotation. 4. The connection
apparatus as clainmed in claim2 wherein said supporting mechani smincl udes
a hol ding nenber for holding said signal transmtting head and a biasing
menber for biasing said holding nenber in a direction of abutting the
signal transmitting head held by said hol ding nenber against the nmagnetic
head of the tape reproducing apparatus. 5. The connection apparatus as
claimed in claim4 wherein said holding nenber includes a hol der for

hol ding said signal transmtting head and an arcuate protrusion forned in
said holder for rotating the hol der algpg t he magneti c head of the tape
reproduci ng apparatus. 6. The connection apparatus as clained in claimb5
wherein said holding nenber further includes a nounting plate for nounting
the signal transmtting head and at |east a boss for nounting the signal
transmtting head, said signal transmtting head being nounted on said

hol der by caul ki ng said boss inserted through said nmounting plate. 7.

The connection apparatus as clainmed in claim5 wherein said holdi ng nenber
is nounted on saigl housing for anenenQ“by sai d blaé%ng menber in a
direction in which the signal head is utted agai nst the
magneti ¢ head of SQ? t ape repyod

FIG.1

22

N

23a
23b
23¢



. apparatus and in a direction opposite thereto. 8. The connection
apparatus as clained in claim?7 wherein said

- 26 - supporting nmechanismfurther includes a guide nenber provided in
sai d housing for guiding said holding nenber in said abutting direction
and in said opposite direction. 9. The connection apparatus as clained in
claim1 wherein said transm ssion nechanismincludes a signal transmtting
cable and a connecter provided on one end of the signal transmtting cable
and connected to said sound source. .10. The connection apparatus as
claimed in claim9 wherein said housing includes a further opening for

| adi ng out the signal transmtting cabﬁ? froma major surface of said
housi ng. 11. A connection apparatus ?oaded on a tape reproducing
apparatus adapted for reproducing a nagnetic tape for transmtting an

out put signal froma sound source to the tape reproducing apparatus,

conpri si ng: a housing sg?ped for enablinoéégading t hereof on the

t ape reproduci ng apparatus, sald housi pg cuding a pair of reel
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shaf t

“and at
si gnal
sai d openi ng,

openi ng;

fromsaid sound source to said signal
supporting mechanism3/6or
sai d supporting nechani sm bi asing said signal

transmtting head in a direction of abutnent against the magneti c
t he tape reproduci ng appar at us,

27 - a
transmtting head,

supporting the signal
t he magnetic head of
appar atus as cl ai ned
engaged with a pair of

i nserting openings fornmed through upper and | ower surfaces
| east an opening fornmed in one |ateral
transmtting head provided in said housing for

sai d signa

magneti c head of the tape reproducing
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‘tape reproducing apparatus inserted into said paired reel shaft insertion
" openi ngs; a counter gear engaged with said hubs; and an endl ess
belt placed around said hubs and clanped by a pinch roll and a capstan of
sai d tape cassette; wherein sai d paired hubs, counter gear and the
endl ess belt are arranged i n said housing. 13. The connection apparatus
as clainmed in claim1l1l wherein said signal transmtting head is abutted
agai nst a tape contact surface of the magnetic head of the tape
reproduci ng appar at us and wherein said supporting nechani smrotatably
supports the signal transmtting head 4pg rotation so that the signal
transmtting head will follow the tape contact surface. 14. The
connection apparatus as clainmed in claim13 wherein said supporting
mechani smrotatably supports said signal transmtting

- 28 - head about the direction perpendicular to the thickness of the
housing as axis of rotation. 15. The connection apparatus as clained in
claim 13 wherein said
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- supporting nechani smincludes a hol ding nenber for holding said signal
transmtting head and a biasing nenber for biasing said holding nenber in
a direction of abutting the signal transmtting head held by said hol ding
menber agai nst the magnetic head of the tape reproduci ng apparatus. 16.
The connection apparatus as clained in claim15 wherein said hol ding
menber includes a holder for holding said signal transmtting head and an
arcuate protrusion formed in said holder for being protruded from said

hol der . i nt o abut nent against the inner surface of the housing for rotating
the hol der along the magnetic head of t?f tape reproduci ng apparatus. 17.
The connection apparatus as clained in c ¥ m 16 wherein said hol di ng
menber further includes a nounting plate for nmounting the signal
transmtting head and at | east a boss for nmounting the signal transmtting
head, said signal transmtting head being nounted on said hol der by
caul ki ng said boss inserted through said nounting plate. 18. The
connection apparatus as clainmed in claim16 wherein said holding nmenber is
nount ed on sai d housing for novene by said biasing nenber in a
direction in which the si gnaj/utr'\ans\m' 'ﬁ@ug head i s abutted agai nst the.
magneti c head of the tape reppdducing apgar at us and injsa direction

opposite to a ) .
/ & 45 \\ P
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©

g-.29 - direction towards the inside of said housing. 19.

The

connection apparatus as clainmed in claim 18 wherein said supporting

mechani sm furt her includes a guide nenber provided in said housing for

gui ding said holding nenber in said abutting direction and in said
direction towards the inside of said hogfgng. 20. The connection

apparatus as clained in claim11l wherein

Said transm ssi on mechani sm

includes a signal transmtting cable and a connecter provided on one end
of the signal transmtting cable and conngctdgd to said sound source.

The connection apparatus as clainmed in clailm 30 wherein said

housi ng

21.

i ncl udes a further opening for |eading out |thd s2§Hal transmitting cable

froma major surface of said housing.
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