4 1,110,141 in FIGURES 8 and 9, as
the pressure roller tape therebetween, and away from each ot her 34
assenbly noves toward the capstan 33, the to release the tape

- f the roller first engages the
cap- of tape QU|des having slots cut therein for stan causing the pressure
roller to tilt toward .guiding the novenent of said tape, and means 60 5
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- Tape Transport Mechanism

"We, RADI0O CORPORATION OF AMERICA, a

" Corporation organized under the laws of the
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State of Delaware, United States of America,
of 30, Rockefeller ‘Plaza, City and State of
New York United ‘States of America, do here-
by declare the ‘invention, for which we pray

that a patent may. be granted to us, and the

method by which it is to be performed, to be
particularly described in and 'by the followmg
statement ; —

"The present invention relates to magnetxc

* . recording and reproducing apparatus and more

particulaly to a tape transport mechanism for
a reelable magnetic record.

A practical tape transport mechanism de~
slralbly has simple means for inserting, accept-

‘ing, and pguiding the ‘tape medium into the
“drive mechanism for accurately aligning the

tape with the pickup device to permit reliable
recording and reproduction of the recorded
signal. This is even more desirable in cases
where a plurality of channels: are recorded on
a single tape medium as found in stereophonic
tape records with reversible recording chan-
nels. ‘A slight mlsahgnment in the tape will
result in driving only a portion of the recorded
channel past the reproducing device resulting
in degraded operation. Misalignment is espe-
cially undesirable in the use of cartridge-type

‘tape records that require automatic aligning of -

the cartridge with tape guides as the cartridge
is placed on the transport mechanism and put
into operation.

Tt is the object of the present invention to
provide an improved apparatus providing a
wide clearance for accepting a cartridige type
recorded tape into a tape transport mechanism
that also automatically seats the tape into the

‘tape transport guide mechanism.

The invention comprises resiliently mount-
ing a rotatable pressure roller in a tape trans-
port mechanism that includes a rotatable cap-
stan that cooperates with the pressure rofler

for driving the tape through a tape guide

Pricedsi6d]

mechanism. The pressure roller is resiliently

tilted away from the capstan while the trans-

port mechanism is in the tape load position
theteby.providing a wider gap for the insertion
of the tape. When switchied to the play posi-
tion, the pressure roller is forced against the
capstan against the resilient tilting force of its
mounting means whereby the pressure roller

aligns itself with the drive surface of the cap- -

stan. In the aligning process, a force is exerted
by the pressure roller on the tape; urging the
tape downwardly into the tape guide slots
thereby accurately positioning the tape in rela-

 tion to the recorder pickup heads. -

“The invention will be further understood
from ‘the following descfiption when ‘consid-

ered in connection with the accompanying .

drawm whcrem

surface of the capstan 33.
bs SMPIGGWG Imaderin Hhited §tatendf dimeriap <N B9 116Q on 2ohget?bbssenbl vy
psgai d tape into said tape
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FIGURE lisa pian view of o transport '

mechanism in -accordance with the invention
with certain parts removed and other parts

“broken away;

“FIGURE 2 is a side view of a portion of

65

the tape transport of the pressure roller—cap— :

stan drive mechanism of FIGURE 1;

 FIGURE 3 is an enlarged perspective view

of another portion of the pressure_roller-cap-
stan dnve mechanism shown in FIGURES 1

and 2;

FIGURE 4 is a front view of a pressure
roller spring of ’FIGURE 2;

FIGURE 5 is a side view of the sprmg
shown in FIGURE 4;

FIGURE 6 is a [fragmentary front view of

"FIGURE 1 illustrating the relationship be-

tween the tape guides and the tape cartridge;
FIGURE 7 is a right side view of the tape
guides of FIGURE 6;
FIGURE 8 is an ﬂlus'tranon of the interre-
lation of the. pressure roller and capstan por-

‘tion of the tape * drive mechanism of

FIGURES 1 and 2 at the time of initia] en-
gagement; . \
FIGURE 9 is another 'i'uustrati_on of the in-
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m sal i gned,

(FI GURE 8),
Claim1l char- the capstan 33 and the pressure roller 34 trans-

di sposed between

2. A nechani sm according to

in each of said tape guides has a 70 15 nitting the downward sliding

notion to the ¢
the tape 14 to s

bl unt drive surface of the capstan 33 down toward.
in said blumt cone the center

cut

previ ously men-
tioned, the reco
portion renot e
end of said tape

being forced tr
t ape 3. A nec
forced downwar d.
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which a cartndge 11 may be dlsposed The
cartridge ‘11 carries a magnetic record tape 14
which is driven by the tape transport mechan-
fsm. The cartridge ‘1l is shown in phantom
in the drawing. Cartridges of the type illus-
trated are generally available and may have
a plurality of record tracks recorded on the
tape therein. ‘These record tracks are adapted
10 be scanned by magnetic heads 12 and 13.
The head . 12 is a record-playback head. The
head 13 is an erase head. Each of these heads
12 and ‘13 may have a pair of spaced head
units for simultaneously scanning a pair of re-

- cord tracks. Stereophonic or monaural record-

25

‘30

ing or reproducing is therefore possible.

‘The heads 12 and 13 are mounted on the
tape deck 10 by means of brackets 15 and
16. The pressure pads 17 and 18 cooperare
with heads 12 and 13, respectively. These
pressure pads are disposed on studs 19 and
20 which project out of the deck (as shown
in the plan view of FIGURE 1) from a slide

- plate 21 which is slidably mounted on the tape

deck 10. The tape 14 is pressed against the

- heads when the slide plate 21 moves ina direc-

35

tion towards the heads (towards the bottom
of the drawing as viewed in FIGURE 1) under
the bias of a spring 22 which is connected

_between the tape deck 110 and another upward-
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ly projecting stud on the slide plate 21. The

slide plate 21 is 'guided by a lug 23 which
projects from the tape deck ‘10 through a slot .

in the slide plate 21 and by a tape guide 24
which also projects from the deck 10 through
another slot in the slide plate 21. Another tape
guide 25 is provided on the opposite side of
the head 12. The pair of tape guides 24 and
25 are secured to the tape deck ffor the purpose
of positioning the cartridge at the proper posi-
tion on the deck and so that the tape 14 will
be properly aligned with the heads. The tape
cartridge includes 2 pair of hubs 29 (shown
in phantom) around which the tape is wound.
These hubs 29 are rotatably coupled to turnta-
bles 27 and 28. The turntables 27 and 28 are
mounted on shafts which are journaled in the
tape deck 10 and coupled to ‘the recorder
driver mechanism (not shown). The cartridge
11 may be reversed by removing the cartridge,
turning the cartridge 11 over and repositioning
it on the tape deck 10.

‘The tape ‘14 is driven at slow speeds for

recording and playback by 2 slow speed drive
mechanism including a capstan 33 which co-
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operates with a pressure roller 34. The capstan
33 is supported by a U-shaped bracket 35
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rotatably mounted on a U-shaped bracket 41
having a"pair ‘of mounting legs 32 extending
parallel to pin 31. The bracket mounting legs
32 are pivotally mounted on a horizontal pin
30 and carried by lugs 42 which extend from
a pressure roller arm 47 allowing the pressure
‘roller 34 to be pivoted in 'a plane parallel to
the axis of rotation of capstan 33. As shown
in the exploded view, FIGURE 10, a spring
clip 43 is inserted between the bracket 41 and
the lugs 42 and is also pivoted on the pin

30. The spring clip 43, (FIGURES 4 and 5),
is formed of a strip of material such as bronze
or steel having its grain oriented substantially
vertically when wewmg the spring in the posi-
tion as shown in FIGURE 4. The spring 43
has an overall general U-shape (FIGURE 5)
formed with an arched recess 44 that serves
as a socket for pivoting the spring clip 43
about the pin 30, and 2 divergent end portion
45 for urging against bracket 41. As viewed
in FIGURE 4, the spring clip 43 has two hori-
zontally extended tabs 46, at the bottom end.
When the spring clip 43 is in place, the end
portion 45 resiliently urges against bracket 41
while the tabs 46 abut against the bottom of
lugs 42 causing the bracket 41 to tilt about
pin 30 so that the axis of rotation of the pres-
sure roller 34 is set at a predetermined angle
(approximately 20°) divergent from the rota-
tional axis of the capstan 33 (FIGURE 2).

The pressure roller arm 47 and anothér arm
48 conl:rol the forward movement of the pres-
sure roller 34, both arms being secured to the
tape deck 10 by a pivot 49. The arm 48 is
L-shaped arld is disposed in contact with an-
other ‘L-shaped arm 50 at the end thereof (see
FIGURE 1). The latter arm 50 controls the
movement of pressure head slide plate 21. Ac-
cordingly, when the pressure roller 34 is
spaced lfrom the capstan 33, as shown in
FIGURES 1 and 2, the arm 48 positions the
arm 50 to hold 'r.he pressure pad slide plate
21 so the pressure pads 17 and 18 are spaced
away ffrom the heads. 12 and 13. In this posi-

tion (FIGURES 1 and 2), cartridge 11 may-

be placed on the deck and the tape 14 may
enter between the pressure pads and the heads
and between the capstan and pressure roller.
The tilted displacement of pressure roller 34
allows for a greater clearance gap between the
pressure roller and capstan for acceptance of
the tape 14. The pressure pads and the pres-
sure roller are in this position also during re-
wind operation so as mot to unpede the rapld
movement of the tape.
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upper step 57 allows for easy renoval of the vides, when said tape is
rel eased, a wider clear- tape 14 fromthe guide slots as the tape car-
ance between the ends of said pressure roller tridge 11 is renoved. Once
the tape .14 is cap- and said capstan which are renote fromrather tured
. by the tape guide slots 56, the alignnment than the ends which ar’
a tape deck 85 30 has been conpleted and any further slldlng

e" lr\

said pressure roller and capstan notion of a portion of press

will are nount ed. produce no fulrﬁbem dovvnvvard motion on the 3 “#4:

rresha-n-l—s-muwu. cH—er

LU ual |||.L L,ﬂd.l-
acteri z t4ﬁatt *’5*&11&‘ ; i- pr&lon b‘Y“tyré ﬁ"gl‘P Vﬁl*ﬁ%&i’g%ﬁ% mybed process
aut orat ‘ s fﬁif =53 o sp aft??ﬁlseﬁga dslefet 90 35
ey mi N3B &Rl @Ia)émﬁﬂs mgﬂﬁaad&k 1onsm&ee ﬁréﬂ@& rlsnkr 319 rf:vsmtaa;bsmﬁemrmengherreans for
mouns$ i nigy edfeeof 48 Iamge

shaf t melecth t°P

Shoul d Efm e

uﬁa'aw,gocsbaﬁtr fed mhteﬂ@qnﬁy@[awsﬁg;rﬁh’@ Bure roller
éips msr:ﬁé pleds@b rdile tape 14 seat
itself sdimli emmds

r g
Fﬁ?ﬁﬁ rfﬂer sitiog for, I nfling B¢ RFHRYS ape deck 10.
3}
%ﬁtx Tie straf 538854 a@@ fagm it Gapearsd aplvmwtdal rmunt i ng
10

15

20

acts as a stop for both arms 47 and 48. A

spring 55 between the projection 52 and 54 .
on the arms 47 and 48 yieldably couples these

arms together. ‘Accordingly, when the arm 48

is moved towards the cartridge 11 as viewed

in FIGURE 1, by the recorder control mecha-
nism, the pressure roller 34 is yieldably urged
against capstan 33. Since the pressure roller
‘34 is resxhently tilted and pivotally mounted
for rotation about a pair of axis one which
is perpendicular and the other parallel to the
axis of the capstan, the pressure roller aligns
itself with respect to the capstan (FIGURES

. 8 and 9).
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The control mechanism ¥or the recorder is
actuatable by a single control knob 70 (shown
in phantom in FIGURE 2) and is secured to
a control shaft 71 which is journaled for rota-
tion in the tape deck 10 and supported on
the tape deck '10 by means of a bracket 72.
The bracket 72 is shown broken away in

FIGURE 1 to illustrate other parts of the con--

.trol mechanism. The bracket 72 carries a
spring wire 73 which ‘bears against a flat on
the control shaft 71 and holds the shaft nor-
mally in its central position as viewed in
FIGURE 1. The shaft may be rotated about
90° in a clockwise or in a counterclockwise
direction to condition the apparatus for slow
speed drive or for fast rewinding, respectively.
‘A cam plate 74, FIGURE ‘1 and FIGURE
3, is rotatable with the shaft 71 and includes
a pivot 77. A ‘toggle plate 79 is secured to
the cam plate 74 at the pivot 77 and is biased
in a clockwise direction by a spring 80 which
is connected between the vertical wall 81 of
the cam plate 74 and to a downwardly projec-
tion on the toggle plate 79. The toggle plate
79 has a notch therein that interlocks with a
V-shaped notch in a tongue 82 on the arm
48 (FIGURES 2 and 3) providing a detent
mechanism for maintaining the slow speed
reeling mechanism in the tape driving relation-
ship. When the -control shaft 71 is turned in
clockwise direction, (slow speed drive) the tog-
gle plate 79 pivots about its pivot 77, overcom-
ing the bias of the spring 80 and pivots the
arm 48 in a counterclockwise direction about
its pivot 49. The pressure roller 34 is therefore
advanced ‘into engagement with the capstan 33.
The pressure roller is maintained in contact
with the capstan 33 by a toggle joint defined
between the cam plate 74 and the toggle plate
79 at the pivot 77. The toggle joint moves
from left to right, with the clockwise rotation
of shaft 71, past its dead center position and

in FIGURES 2 and 8 (the tape load or play-
back position). Tilting the pressure roller 34
top away from the capstan 33 serves a dual
purpose. First, the tilting provides a greater
clearance for inserting the tape 14 between the
capstan 33 and the pressure roller 34, as pre-
viously mentioned, and second, prov:dcs a
means of aligning the tape 14 with the tape
guides 25 and 24. The tape guides 24 and
25 are generally cylindricaily shaped with the
upper postien formed in the general tapered
shape of a blunt cone. ‘A rectangular guide slot
56, is cut into the blunt cone portion on the
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slde facing the magnetic heads 12 and 13. The -

slot 56 has a generally vertical inner wall hav-
ing a dimension slightly greater than the width
of the recorded tape ‘14 with its lower lip 58
{arger than its upper lip 57. The slot 56 cap-
tures the tape 14 and accurately guides the
vertical positioning of the tape 14 with respect
to the magnetic heads 12 and 13.

Wih a tape. cartridge recorder as shown in
FIGURE 1, for the easy convenience of the
operator, the tape ‘cartridge 11, and the tape
guides 24 and 25 should be made to cooperate
in such a manner so that the tape cartridge
automatically positions itself and the tape 14
automatically tends to enter the tape guide
slots 56 as the tape cartridge is positioned in
the tape deck. The seating of tape 14 in the
guide slots 56 is generally accomplished by
making the center dine 61 of the tape guides
59 in the tape cartridge 11, when in place on
the tape recorder, 0.01 mches lower than the
center line 62 of the tape guide slots 56 on
the recorder tape guides 24 and 25 as illus-
trated by dimensions ‘A—A of FIGURE 6.
However, since the tape 14 is not always taut
in the cartridge 11, it is possible for the tape
14 to drag on the recorder tape guides 24 and
25 as the cartridge is inserted in place. This
results in 2 misalignment of the tape 14 with
respect to the tape guide slots 56. I the tape
14 s not in the tape guide slots 56 at the
time the pressure roller 34 engages the capstan
33, the tape 14 is pulled taut by the combined
capstan and pressure roller driving force and
may be mistracked across the pickup heads 12
and ‘13 as much as 0.02 inches, Since the re-
cord track is generally only .043 inches wide,
this produces as much as 509, error in a height
alignment.

The tape 14, however, is aligned positively
by the application of a downward force on
the tape by the pressure roller 34 as the pres-
sure roller engages the capstan 33. As shown
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during the process of

first pivota
means on said t
tape T =

the guide slots 56. The tilt-
said ed presslre roller 34 may be used and then

ape deck for

inserting the cartridge
nmounting 95 40 11,

means for nounting said

the action of the pressure roller 34 has
novenent al ong no affect upon the tape and the

| ape deck for engagenent mains captured by

conprising a spring also functions in the sane manner to correct nenber

urgi ng agai nst.
reel type tape

in which an operiatRIGUREP Soand 9 Ppcthe grgesure
di ver gent ang| e.iﬁuﬁ"ggli' M4 b
transport mechanjalasies okl JoMer ]

as herein
adapted to
rot at abl e t ape
bet ween said de

10

15

25

35

45

50

55

said first and second

niazot

100450

r—a. al ot L o o
— pPrvoTor - nmouant Tty e ario

e ally gﬁﬁg@;-

r;ﬁvﬂl@ g “mrioventent’ on | por-

" tion of the pressure roller 34 along the drive
surface of the capstan 33. AAs the pressure
roller assembly advances further toward the
capstan, it captures the tape 14, even though
misaligned, (FIGURE 8), disposed between
the capstan 33 and the pressure roller 34 trans-
mitting the downward. sliding motion to the
tape 14 causing the tape 14 to slide along the
drive surface of the capstan 33 down toward
the center line 62 of the tape guide slots 56
(FIGURES 6, 8 and 9). As previously men-
tioned, the recorder guide.slots 56 have a
larger step 58 at the ‘bottom of the guide slots
than the top (FIGURE 7). The larger step
58 prevents the tape 14 from being forced
beyond the tape guide by capturing the tape
as the tape is forced downward. The smaller
upper step 57 allows for easy removal of the
tape 14 from the guide slots as the tape car-
tridge 11 is removed. Once the tape 14 is cap-
tured by the tape guide slots 56, the alignment
has been completed and any- further sliding
motion of a portion of pressure roller 34 wiil

produce no further downward motion on' the

tape. o
The above described process automatically

eliminates any misalignment in the tape 14

that may have occurred while inserting the

tape cartridge ‘11 on the tape deck 10. Should

the tape 14 seat itself in the guide slots 56

during the process of inserting the cartridge

11, the action of the pressure roller 34 has

no affect upon the tape and the tape 14 re-

mains captured by the guide slots 56. The tilt-
ed pressure roller 34 may be used and then
also functions in the same manner to correct
misalignment in an ordinary reel type tape re-
corder in which an operator threads the tape
into the recorder drive and pickup mechanism.

WHAT WE CLATM IS: — = - :

1.-'A tape transport mechanism adapted to
receive a pair of rotatable tape reeling devices

with the tape being reelable between said de-

vices, said mechanism comprising, a rotatable
capstan, and a rotatable pressure roller, said
capstan and pressute roller being disposed on
opposite sides of said tape and being movable
towards each other to engage and drive the

ror—restr+ent

berehewweqng prdcgway °;§E§?
ape. eyl b3, 8

y movement of said tape, and means
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capstan provides a sliding motion of a portion
of said pressure roller along said capstan that
captures and forces said- tape into said tape
guide: slots.” o '
© 2. ‘A mechanism according to Claim 1 char-
acterized in each of said tape guides has a

of said pressure roller with said capstan,
resilient nounting neans
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generally . cylindrical shape with a portion .

thereof formed in the general shape of a blunt
cone, -said slot being cut in said blunt cone
portion and forming two lip portions such that
the lip portion nearest the end of said tape
guide is smaller than the lip portion remote
from the end of said tape guide to thereby
enable easy removal of the tape from the tape
transport mechanism.

.. 3. A mechanism according to Claim 1 char-
acterized in that said mounting means pro-
vides, when said tape is released, a wider clear-
ance between the ends of said pressure roller
‘and said capstan which are remote from rather
than the ends which are nearer to a tape deck
upon which said pressure roller and capstan
are mounted. —

4, A mechanism according to Claim 1 chaf
acterized in that said means for resiliently
-mounting said pressure roller comprises a first
pivotal mounting means for mounting the pres-

sure ‘toller shaft for rotation of said pressure

“foller in a plane parallel to the axis of rotation
of said capstan, a second pivotal mounting
means for mounting said first pivotal mounting
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means on said tape deck for movement along -

the plane of said tape deck for engagement
-of said pressure roller with said capstan, said
resilient mounting means comprising a spring
member urging against said first and second
pivotal mounting means for resiliently tilting
said pressure roller to said divergent angle.

- 5."A tape transport mechanism substantially
as herein described with ~reference to
FIGURES 1 and 2 of the accompanying
drawings.
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the capstan (as indicated by the arrow). against
the resilient force of the spring clip 43. This
aligning effect essentially produces :a.down-
ward sliding movement on the engaging por-
tion of the pressure roller 34 along the drive
surface of the capstan 33. As the pressure
roller assembly advances further toward the
capstan, it captures the tape 14, even though
misaligned, (FIGURE 8), disposed between

the capstan 33 and the pressure roller 34 trans--

mitting the downward sliding motion to the
tape 14 causing the tape 14 to slide along the
drive surface of the capstan 33 down toward
the center line 62 of the tape guide slots 56
(FIGURES 6, 8 and 9). As previously men-
tioned, the recorder guide slots 56 have a
larger step 58 at the bottom of the guide slots
than the top (FIGURE 7). The larger step
58 prevents the tape 14 from being forced

beyond the tape guide by capturing the tape .

as the tape is forced downward. The smaller
upper step 57 allows for easy removal of the
tape 14 from the guide slots as the tape car-
tridge 11 is removed. Once the tape 14 is cap-
tured by the tape guide slots 56, the alignment
has been completed and any further sliding
motion of a portion of pressure roller 34 will
produce no further downward motion on the
tape.

The above described process automaucally
eliminates any misalignment in the tape 14
that may have occurred while inserting the
tape cartridge 11 on the tape deck 10. Should
the tape 14 seat itself in the guide slots 56
during the process of inserting the cartridge
11, the action of the pressure roller 34 has
no affect upon the tape and the tape 14 re-
mains captured by the guide slots 56. The tilt-
ed pressure roller 34 may be used and then
also functions in the same manner to correct
misalignment in an’ ordinary reel type fape re-
corder in which an operator threads the tape
into the recorder drive and pickup mechanism.

WHAT WE CLAIM 1S: —

1. ‘A tape transport mechanism adapted to
receive a pair of rotatable tape reeling devices
with the tape being reelable between said de-
vices, said mechanism comprising, a rotatable
capstan, and a rotatable pressure roller, said
capstan and pressure roller being disposed on
opposite sides of said tape and being movable
towards each other to engage and drive the

f g s cut therein for
e§ the movem é? &%ﬁd tape, and means
1&)1' reslhently mounting the rotational axis of
said pressure roller at an angle divergent from
the rotational axis of said capstan whereby the
engagement of said pressure roller with said

capstan provides a sliding motion of a portion .
of said pressure roller along said capstan that - ..

captures and forces said- tape into said tape
guide slots.

2. A mechanism according to Claim 1 char-
acterized in each of said tape guides has a
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generally - cylindrical shape with a portion .

thereof formed in the general shape of a blunt
cone, said slot being cut in said blunt conc’

portion and forming two lip portions such that
the lip portion nearest the end of said tape
guide is smaller than the lip portion remote
from the end of said tape guide to thereby
enable easy removal of the tape from the tape
transport mechanism.

3. A mechanism according to Claim 1 char- '

75

acterized in that said mounting means pro-

vides, when said tape is released, a wider clear-
ance between the ends of said pressure roller
‘and said capstan which are remote from rather
than the ends which are nearer to a tape deck
upon which said pressure roHler and catpstan
are mounted.

4. A mechamsm according to Claim 1 char-
acterized in that said means for resiliently
mounting said pressure roller comprises a first
pivotal mounting means for mounting the pres-
sure roller shaft for rotation of said pressure
‘foller in a plane paralle] to the axis of rotation
of said capstan, a second pivotal mounting
means for mounting said first pivotal mounting
means on said tape deck for movement along
the plane of said tape deck for engagement
of said pressure roller with said capstan, said
resilient mounting means comprising a spring
member urging against said first and second
pivotal mounting means for resiliently tilting
said pressure roller to said divergent angle.

5. A tape transport mechanism substantially
as herein described with reference to
FIGURES 1 and 2 of the accompanying
drawings.
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