PATENT SPECIFICATION (11) 1570 505

(31) Convention Appilication No.

(33) United States of America (US)

1570 505

(51) INT.CL2GiiB 15/10 15/24 15/29
(52) Index atacceptance

G3R  BORA B264 B27Y B3BY B421 B4
3475 B431 B432 B6OX B682

State
5 America, of M
nesota S3101.F
hereby declian
pray that 3 patent
the method by whic
10 to be particularly d
following statemen
This invenii
recorder drive =
Magnetic
15 logging use
tape and o
tapes must be cha
such voicz
mability o capt
20 message due
the tape ¢ ?
tion may
the first digit of 2 numa:
person ic whom 1o
25 directed. In che
tapes’”. imperiant in
before the reco :

it

wo

[CRGS I

Py

oo

=0

30 recorder comprisesa 5
assembly inciuding spind UBporting
hubs on which the tape may be received
capstan for driving the tape slong a irams
port path. and means for driving the zpi
dles and capstan; a carriage including 2
record/playback head and a rotatably sup-
ported pressure roiler, the carriage being
movable with respect to the frame to main-
tain the head and roller adjacent said trans-
40 port path and being mechanicaily biased
away from said path toward a stop mode
position at which the head is fully retracted
from the tape and the roller is appreciably
withdrawn from the capstan, and being
45 movable against said bias to a forward posi-
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head is in contact with the
er is in either a run mode
the tape is pressed against
ih pstan or a pause mode position at
which the roller is slightly withdrawn from 50
the capstan, said roller being mechanically
viased relative to said carriage toward said
capstan to bear thereagainst when in the run
mode position; latching means for mechani-
caily holding the roller selectively in the 55
pause mode position against said last-
mentioned mechanical bias; and {rigger
cans including a solencid for releasing the
s means o allow rapid movement of
ler towards the capstan from the 60
node position to the run mode posi-

The rapid start-up capability of the
chanism which can enable the attainment
ull cperability in 5 to 10 milliseconds, 65
makes 1t especially suitable for voice-
actuated voice logging recorders.

£ mechanism according to the invention

may be adapted for use with magnetic
recording tape in a vreloaded magazine in 70

ch the tape extends along a path at one
side of the magazine which is open to
receive the pressure roller and in which the
spacing between the capstan and pressure
roller in the pause mode position is too 75
small tc permit the magazine to be replaced
until the roller is retracted into the stop
mode position.

A preferred embodiment includes a car-
riage similar to that disclosed in British 80
Patent Nos: 1,278,685 and 1,278,686, on
which the pressure roller is mounted,
together with the erase and record/playback
heads. The pressure roller is held by the
Iatching mechanism in the pause mode posi- 85
tion at which the pressure roller is only
slightly withdrawn from the capstan and
need be moved only a small distance to con-
tact the capstan. By keeping the capstan
running, recording is initiated the instant the 90
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pressure roller contacts the capstan. To

facilitate threading the tape in an open reel

recorder or insertion and removal of a cas-

sette containing the tape, the pressure roller

5 is movable to a stop mode position at which

it is appreciably spaced from the capstan by

withdrawing the carriage, e.g. as in the

Patents referred to above.

The invention will now be described by

10 way of example and with reference to the
accompanying drawings wherein:

Figure 1 is a partial cut-away top view of
one embodiment of a magnetic tape recor-
der driving mechanism according to the pre-

15 sent invention, shown in a stop mode posi-
tion;

Figure 2 is a partially cut-away top view of
the driving mechanism shown in Figure 1 in
which the mechanism is in a run mode posi-

20 tion;

Figure 3 is a partially cut-away top view of
the driving mechanism shown in Figures 1
and 2 in which the mechanism is in a pause
mode position; and

25 Figure 4 is a schematic diagram of a cir-
cuit useful with the driving mechanism
shown in Figures 1 to 3.

In the preferred embodiment of the pres-

ent invention as depicted in Figures 1 to 3, a

30 driving mechanism similar to that set forth
in British Patent Nos: 1,278,685 and
1,278,686 is provided.

The mechanism includes a frame 12 and a

tape transport assembly shown generally as
35 14 mounted on the frame 12. The assembly
14 includes spindles 16 and 18 for support-
ing a supply hub and a take-up hub, posi-
tioning pins 20 and 22, a capstan 24 and a
pressure roller 26. The assembly is adapted
40 to receive a pre-loaded magazine such as a
standard cassette 27 containing a magnetic
recording tape 29 on supply and take-up
hubs 28 and 30, respectively, which tape
extends along a tape transport path at one
45 side of the cassette from the supply hubs 28,
around guide 32, adjacent the positioning
pins 20 and 22, between the capstan 24 and
pressure roller 26, around the guide 34 and
thence onto the take-up hub 30. The assem-
50 bly further provides means (not shown) for
driving the spindles 16 and 18 and capstan
24 in a conventional manner as described in
Patent Nos. 1,278,685 and 1,278,686. The
driving mechanism includes a movable. car-
55 riage 36 movably mounted on the frame 12
on a pivot 50. The pressure roller 26 and a
support member 38 therefor is, in turn,
movably mounted on the carriage 36 on
pivot 72, and is biased by spring 40 such that
60 when released, the pressure roller is moved
toward the capstan 24. Also mounted on the
carriage 36 is a record/playback head 46 and
an erase head 48. Linking members 42 and
44 are activated by the carriage 36 when in
65 the stop or pause mode positions to disen-

gage the drive to the take-up spindle 18. A
linear solenoid 52 is coupled to the carriage

and when energized causes the carriage 36

to be pivoted clockwise toward the capstan

24 to a forward position at which the roller 70
is in the pause mode position or in the run
mode position. In such positions, the heads

46 and 48 and pressure roller 26 are within

the opening in the edge of the cassette 27,
with the heads in contact with the tape 75
therein. A rotary solenoid 54 is also
mounted on the carriage 36. Attached to the
rotor plate of the rotary solenoid 54 is an
arm 56. This arm includes a cam 58 on one

end which bears against an extension 60 of 80
the pressure roller support 38 so as to
oppose the mechanical bias provided by
spring 40 and withdraw the pressure roller

26 from the capstan 24. The other end of

the arm 56 is shaped to provide three 85
detents 62, 64 and 66, which detents when

in respective engagement with a stop
member 68 maintain the carriage to provide

the off, pause or run mode positions. The
carriage 36 is biased away from the capstan 90
by means of spring 70 to thus hold the roller

26 in the stop mode position. The arm 56 is
normally biased in a clockwise position by

the pressure of the extension 60 bearing on

the surface of the cam 58. As shown in Fig- 95
ure 1, in the off mode position, the arm 56 is
positioned such that the detent 64 is adja-
cent the stop member 68. This allows the
carriage 36 to move away from the cassette

27, such that the heads 46 and 48 and roller 100
26 are fully retracted from the opening in
the cassette, thereby allowing replacement
of the cassettes into the transport mechan-
ism.

In the run mode position shown in Figure
2, the carriage 36 is rotated clockwise about
pivot 50 such that the erase and
record/playback heads 48 and 46 respec-
tively are in full contact with the magnetic
tape 29. In this position, the pressure
roller 26 is advanced to press the tape
against the capstan 24, thereby driving the
tape 29 along the tape transport path. These
members are maintained in this position by
the arm 56, which as shown, is rotated 115
clockwise such that the detent 66 is resting
against the stop member 68, thereby oppos-
i_inog the mechanical bias provided by spring

105

110

In Figure 3, the driving mechanism of the 120
preferred embodiment of the present inven-
tion is shown in the pause mode position. In
this position, the carriage 36 is partially
rotated about pivot 50, such that the detent
62 of the arm 56 is in contact with the stop
member 68. In this position, the
record/playback head 46 is partially with-
drawn but is still sufficiently close to the
magnetic tape 29 to enable retrieval of
recorded data during high speed advance or 130

125
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rewind operations. The pressure roller 26 is
slightly withdrawn from the capstan 24 by
the pressure of the cam 58 against the
extension 60.

5 In an especially preferred embodiment,
the mechanism shown in Figures 1-3 is
moved between the respective off, pause
and run mode positions by intermittent
energization of the solenoids 52 and 54. An

10 exemplary circuit for so energizing the sol-
enoids is shown in Figure 4. In this circuit a
source of DC potential may be applied bet-
ween terminal 73 and ground. This potential
is coupled in parallel through resistors 74

15 and 76? and thence through switches 78, 80
and 82, when in the normal positions as
shown, to charge the capacitors 84 and 86.
The closing of the respective switches 78, 80
and 82 a%lows the charge stored in the

20 capacitors 84 and 86 to be discharged
through the solenoids 52 and 54 as desired.

Such a circuit may be used to switch the
mechanism shown in Figures 1-3 between
the off, pause and run mode positions in the

25 following manner:

a) To switch from the stop mode position
to the run mode position, the switch 78 is
closed. This causes the capacitor 84 to dis-
charge through contact 88 of switch 78,

30 thereby momentarily energizing solenoid
52. This in turn causes the carriage 36 to be
rotated clockwise about the pivot 50 such
that the detent 66 is adjacent the stop
member 68. As soon as the electrical pulse

35 provided by the discharge of capacitor 84
terminates, the solenoid 52 releases and
allows a slight counter-clockwise rotation of
carriage 36 such that the detent 66 comes
into contact with the stop member 68,

40 thereby maintaining the pressure roller 26
in contact with the capstan 24 with the tape
firmly pressed therebetween and with the
heads 46 and 48 respectively in full contact
with the tape.

45 b) To thereafter switch to the stop mode
position, the switch 80 is closed. This causes
the charge stored in capacitor 86 to dis-
charge through contact 90 of switch 80 and
thence through the solenoid 54. This

50 momentarily activates the solenoid 54, and
rotates the arm 56 counter-clockwise, caus-
ing the detent 64 to be adjacent the stop
member 68 such that the carriage 36 rotates
counter-clockwise about the pivot 50 into

55 the stop mode position.

¢) To switch to the pause mode position
from the stop position, switch 82 is closed.
Switch 82 consists of a double-pole,
double-throw switch and is connected such

60 that upon closure, the charge stored in
capacitor 84 discharges through contact 92
into the solenoid 52 and the charge stored in
capacitor 86 discharges through contact 94
into solenoid 54. The simultaneous energi-

65 zation of both solenoids causes the carriage

36 to rotate clock-wise about pivot 50 to the
forward position and the arm 56 to be
rotated counter-clockwise such that the
detent 62 is adjacent the stop member 68.
The time constants dictated by the electrical 70
parameters of the solenoid 52 and its associ-
ated capacitor 84 and the solenoid 54 and its
associated capacitor 86 are selected such
that solenoid 54 remains energized for a
short period after the solenoid 52 becomes 75
de-energized. This ensures that the arm 56
will remain in a counter-clockwise position
until after the carriage 36 has moved
counter-clockwise slightly as a result of the
de-energization of the solenoid 52 and 80
thereby brings the detent 62 into contact
with the stop member 68. In this position,
the record/playback head 46 is in slight con-
tact with the magnetic tape 29 and the pres-
sure roller 26 is slightly withdrawn from the 85
capstan 24, as is shown in Figure 3.

Preferably, the arm 56 is provided with a
ramp 63 extending between the pause
detent 62 and the stop detent 64. In such an
embodiment, the energization of solenoid 90
54 alone rotates the arm 56 so that the ramp
63 bears against the stop member 68 and
thereby forces the carriage 36 to rotate
clockwise to the forward position and the
arm 56 to rotate counter-clock-wise such 95
that the detent 62 is adjacent the stop
member 68.

d) To switch from the pause mode shown
in Figure 3 to the run mode shown in Figure
2, the solenoid 52 is energized by closing 100
switch 78. This causes the charge in
capacitor 84 to discharge through solenoid
52 as discussed hereinabove and causes the
carriage 36 to rotate a small amount clock-
wise about pivot 50 such that the arm 56, 105
which likewise rotates clockwise due to the
pressure of the extension 60 against the cam
58, bringing the detent 66 into contact with
the stop member 68.

In an alternative embodiment, the arm 56
may be construcied without the detent 66.
In such an embodiment, the mechanical pos-
itioning formerly provided by the detent 66
is provided by continuous energization of
the solenoid 52, to maintain the carriage 36
in the forward position. Accordingly, in the
operation of such an embodiment, the fol-
lowing steps would desirably be followed:

a) To switch from the stop position to the
run mode, the solenoid 52 is continuously 120
energized, causing the carriage 36 to rotate
about the pivot S0 such that the pressure
roller 26 comes into contact with the caps-
tan 24. This position will be maintained only
so long as the solenoid 52 is energized.

b) To switch from the run mode to the
stop mode, solenoid 52 is merely de-
energized, thereby allowing the detent 64 to
be adjacent the stop member 68 such that
the carriage 36 is allowed to rotate 130
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counter-clockwise about the pivot 50.

¢) To switch from the stop position to the
pause mode position, both solenoids 52 and
54 are pulsed. thereby causing the carriage

5 36 to rotate clockwise to the run mode posi-
tion while the arm 56 rotates counter-
clockwise such that the detent 62 is adjacent
the stop member 68. Upon cessation of the
energization of both solenoids 52 and 54 as

10 discussed hereinabove, the detent 62 rests
on the stop member 68 to maintain the pres-
sure roller spaced a slight distance away
from the capstan 24.

d) To switch from the pause mode to the

15 run mode position, solenoid 52 is again con-
tinuously energized and thereby causes the
carriage 36 to rotate a small amount about
pivot 50 such that the arm 56 is released,
allowing the extension 60 to press against

20 the cam 58, due to spring 40 thereby rotat-
ing the arm 56 clockwise such that the pres-
sure roller 26 presses against the capstan 24.

It has been found that normal energiza-
tion of the solenoid 52, moving the carriage

25 36 from the off to the run mode positions,
requires approximately 100 milliseconds to
actuate the driving mechanism. While such
energization times are sufficient in many
audio recording applications, voice logging

30 applications require an appreciably shorter
start-up time. With the embodiment of the
present invention, it has been found that
one can move the carriage 36 from the
pause to the run mode position in approxi-

35 mately 5 milliseconds and thereby minimize
the loss of recorded data at the beginning of
input information.

Further, for voice logging applications, it
is desirable to enable retrieval of indexing

40 information directly from the tape during
rapid rewind or advance operations. It has
been found that if the record/playback head
is maintained in full contact with the tape
during such operations, the additional ten-

45 sion on the tape is sufficient to occasionally
cause the tape to jam inside the cassette.
Thus, the partial withdrawal of the head in
the pause mode position is especially desir-
able.

50  While the circuit as shown in Figure 4 for
energizing the driving mechanism of the
present invention has been depicted in the
form of manually operable switches, it is
similarly within the scope of the present

55 invention that any variety of other logic cir-
cuits, e.g., including relays, may be utilized
to electrically and remotely switch the driv-
ing mechanism between the respective
modes.

60 WHAT WE CLAIMIS:—

1. A tape drive mechanism for a magne-
tic tape recorder suitable for voice logging
use comprising:

a frame;

65 a tape transport assembly including spin-

dles for supporting hubs on which the tape
may be received, a capstan for driving the
tape along a transport path, and means for
driving the spindles and capstan;

a carriage including a record/playback 70
head and a rotatably supported pressure rol-
ler, the carriage being movable with respect
to the frame to maintain the head and roller
adjacent said transport path and being .
mechanically biased away from said path 75
toward a stop mode position at which the
head is fully retracted from the tape and the
roller is appreciably withdrawn from the
capstan, and being movable against said bias
to a forward position at which the head is in 80
contact with the tape and the roller is in
either a run mode position at which the tape
is pressed against the capstan or a pause
mode position at which the roller is slightly
withdrawn from the capstan, said roller 85
being mechanically biased relative to said
carriage toward said capstan to bear there-
against when in the run mode position;

latching means for mechanically holding
the roller selectively in the pause mode posi- 90
tion against said last-mentioned mechanical
bias; and

trigger means including a solenoid for
releasing the latching means to allow rapid
movement of the roller towards the capstan 95
from the pause mode position to the run
mode position.

2. A mechanism according to Claim 1
wherein the latching means including an
arm having three detents corresponding to 100
the run, stop and pause mode positions
respectively, the detents being positionable
adjacent a stop member mounted on the
frame for mechanically holding the head
and roller in one of said mode positions, the 105
trigger means being operative to move the
arm to position the detent corresponding to
said run mode position adjacent the stop
member and for simultaneously moving the
carriage and roller mounted thereon into 110
said run mode position.

3. A mechanism according to Claim 2
wherein the trigger means includes means
for releasing the arm from the detent posi-
tion corresponding to the run mode position 115
to allow the roller to move from the run
mode position.

4. A mechanism according to Claim 2 or
Claim 3 wherein the arm is rotatably cou-
pled to a second solenoid which when ener- 120
gized with the carriage in the forward posi-
tion moves the roller into the pause mode
position.

5. A mechanism according to Claim 4
wherein the second solenoid comprises a 125
rotary solenoid mounted on the carriage and
wherein the latching means is driven by a
rotor of the rotary solenoid.

6. A mechanism according to Claim 4 or
Claim 5 wherein the latching means further 130
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comprises means for simultaneously ener-
gizing both of the solenoids, and means for
deactivating the second solenoid after deac-
tivation of the first solenoid to move the rol-
ler into the pause mode position.

7. A mechanism according to Claim 6
including energy storage means, means for
applying energy to the storage means, and
means for selectively discharging the storage
means to momentarily energize the first and
second solenoids.

8. A mechanism according to any pre-
ceding Claim adapted for use with magnetic
recording tape in a preloaded magazine in
which the tape extends along a path at one
side of the magazine which is open to
receive the pressure roller and in which the
spacing between the capstan and pressure

roller in the pause mode position is too
small to permit the magazine to be replaced
until the roller is retracted into the stop
mode position.

9. A mechanism according to any pre-
ceding Claim wherein the latching means

.further comprises means for disengaging a

drive to a tape take-up spindle when the rol-
ler is in the pause position.

10. A tape drive mechanism for a
magnetic tape recorder substantially as
described herein with reference to and as
illustrated by the accompanying drawing.

For the Applicants,
LLOYD WISE, BOULY & HAIG,
Norman House,

105-109 Strand,

London, WC2R OAE.
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