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10 Claims.

This invention relates to recording method and
apparatus and more particularly to a method
and apparatus for magnetically recording on and
reproducing from a movable magnetic tape.

One of the objects of the invention is to pro-
vide a recording method and apparatus in which
a plurality of magnets are spaced across a tape
and the cores of the magnets may be raised from
the tape. In this way, only one set of cores en~
gages the tape at any one time, and wear on the
cores and tape is avoided while enabling a plu-
rality of lanes of recording to be placed on the
same tape.

Another object of the invention is to provide a
recording method and apparatus of the type re-
ferred to in which the set of magnets whose cores
engage the tape may be changed to change from
one lane of recording to another. According to
one construction the direction of travel of tape
is reversed, either automatically at the ends of the
tape, or manualily at will, and the set of magnets
whose cores engage the tape is changed upon
each reversal. Another desirable construction
employs a continucus tape with which the mag-
nets are changed at each revolution of the tape,
or at will, at any point in the tape travel.

Still another object of the invention is to pro-
vide .a recording method and apparatus includ-
ing sets of recording and erasing magnets having
cores engaging a movable tape in which all but
one set of cores are raised from the tape during
recording, and all of the erasing cores are raised
"~ from the tape during reproducing.

Other objects and advantages of the inven-
tion, including novel combinations and struc-
tural features will be apparent from the follow-
ing description of the accompanying drawings, in
which:

Figure 1 is a diagrammatic view of ‘a recording
and reproducing apparatus embodying the in-
vention;
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Figure 2 is o dlagrammatic view illustrating a -

continuous tape apparatus;

Figures 3, 4 and 5 are detailed sections illus-
trating various methods of raising the cores from
the tape; and -

Figures 6 and 7 are plan views of the tape illus-
trating the spacing of the magnets thereacross.

In the diagram of Figure 1 a tape 10 wound
on one or more spools or reels 12 driven by re-
versible motors 14 is adapted to be moved longi-
tudinally in reverse directions as the motors 14
are reversed. While only one spool and motor
are shown, it will be apparent that two spools are
provided to which opposite ends of the tape. are
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anchored, and that these spools may be driven
by the same motor i4, or by separate motors as
desired. ) ,

The tape is adapted to move between sets of
recording magnets indicated at i6 and sets of
erasing magnets indicated at i{8. Each of the
magnets is provided with a core engageable with
the tape and it will be noted that the magnets,
are arranged in series so that their cores will en~
gage the tape on opposite sides thereof. The
recording magnets 16 are shown connected in
series with a wire 20 leading to a contact 22 and
with a wire 24 leading to g contact 26. The con-
tacts 22 and 26 are engageable by switch blades
28 and 30 on a shaft 32, which blades are con-
nected to the input side of an amplifier 34. The
blades 28 and 30 are also engageable with a pair
of contacts 36 connected to a microphone 38.
The output side of the amplifier 34 is connected
to a pair of swiitch blades 48 engageable alter-
nately with a pair of contacts 42 which are con-~
nected to the wires 20 and 24, or with a pair of
contacts 44 which are connected to a loud speak-
er 46, .

The cores of the recording magneis 6 are
adapted to be raised out of engagement with the
tape by solenoids 48 associated respectively with
the several recording magnets. The solenoids
are connected in parallel with one side of a source
of electric current indicated as a battery 50 and .
through wires 52 to contacts 54 on a selector
switch. It will be noted that four sefs of re-
cording magnets have been shown, and that the
selector switch is illustrated as having eight con-
tacts 54, the diametrically opposite ones of which
are connected together. The switch includes a
segmental wiper adapted to engage three of the
contacts 54 simultaneously so that three of the
four sets of solenoids 48 are simultaneously ener-
gized. Thus only one set of solencids 48 is de-
energized at any one time, and only one set of
recording magnet cores will engage the tape at
any one time,

‘The erasing magnets 18 have associated there-
with solenoids 58 for raising the cores thereof out
of engagement with the tape. 'The solenoids 58
are connected in parallel in sets to one side of the
battery 80 and the other side of each set is con-
nected to a switch arm 60 carried by the shaft
32. The switch arms 60 are aliernately engage-
able with contacts 62 connected to wire 52 of the
corresponding recording magnets or with con-
tacts 64 connected in parallel to a wire 66 leading
irom the other side of the battery 50 to the con-
tactor 56. The erasing coils 18 are connected in
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parallel in sets across the battery 50 so as to be
energized at all times.

The contactor segment 56 is turned by means
of a ratchet mechanism shown as including an
eight-tooth ratchet wheel 68 and a reciprocating
pawl 10 urged in one direction by a spring 712
and in the other direction by a solenoid 74. Each
time the solenoid 18 is energized the ratchet 68
and the corntactor segment 58 will be moved
through one-eighth of a revolution to change the
contacts 54 engaged by the segment 58, so as to
change the set of coils whose cores engage the
tape.

lr)I‘ehe solenoid 72 is connected at one side to the
wire 66, and at its other side to one blade of a
switch 16. 'The other blade-of the switch 16 is
connected to the side of battery 50 opposite that
to which the wire 66 is connected. The switch 16
is adapted to be closed by operation of the tape
and for this purpose the tape 18 is shown as pro-
vided at one point in its length with a projection
16 adapted to engage and close the switch T16.
The projection 76 may, if desired, be formed
either on the face of the tape, as shown, or on
the edge thereof, and in the case of a reversible
tape a separate projection and switch controlled
thereby is preferably provided adjacent each end
of the tape so that the projection need not be
fed through the magnets.

The ratchet mechanism 70 also serves to re-
verse the direction of the motor {4 through a
reversing switch 80 electrically connected to the
motor and operated by a shaft 82 connected to
the ratchet 68. Thus, each time the switch 16
is closed by engagement of the projection 18
therewith the motor {4 will be reversed to re-
verse the direction of the tape, and the segment
56 will be turned to change the set of magnets
whose cores engage the tape. In this way, sev-
eral lanes of recordings spaced across the width
of the tape may be obtained without any danger
of overlapping. In order that the tape may be
" reversed and the lane changed at will, a manu-

ally operable switch 84 is provided in parallel
with the switch 76.

In utilizing the device so far described for
recording, the shaft 32 is turned to the position
shown by a suitable handle 86 so as to connect
the microphone 38 with the input side of the
amplifier and the output side of the amplifier
with the recording magnets 16. As the tape
moves through the magnets any previous record-
ing thereon will be erased by the erasing coils
{8, and the desired new recording will be im-
pressed on the tape through the microphone 38
and amplifier 34. As the tape reaches the limit
of its travel in one direction the switch 1§ will
be closed to energize the solenoid 14 and turn
the ratchet 68 one-eighth of a revolution. This
will change the set of recording and erasing coils
whose cores engage the tape and at the same
time will reverse the motor 4 so as to move the
tape in the opposite direction. During this time

. a recording will be impressed on s different lane
in the width of the tape and will not interfere
with the recording previously made. This oper-
ation will continue until all lanes of the tape
have been completely recorded. If it should be
desired at any time to reverse the direction of
the tape, for example, to go back to a previous
point in the recording to make a correction, the
switch 84 may be depressed for an instant. This
will reverse the tape and change the magnets
to the next lane, but by depressing the switch
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84 the proper number of times any point in the
recording may be easily arrived at.

For reproducing, the shaft 32 is turned through
a handle 86 to connect the speaker 46 with the
output of amplifier 34 and to connect the re-
cording coils 16 with the input side of the am-
plifier. At the same time, the switches 60 are
engaged with the contacts 64 to energize all of
the solenoids 58 so that the cores of all of the
erasing magnets will be raised from the tape.
As the tape moves between the recording mag-
nets it will induce a current in that set of mag-
nets whose cores engage the tape and this in-
duced current will be amplified in the amplifier
34 and will operate the speaker 46. During re-
production the tape will reverse as described
above in connection with the recording opera-
tion, and the solenoids 48 will be successively
energized to vary the set of magnets 16 whose
cores engage the tape.

Figure 2 illustrates a slightly modified con-
struction for utilizing a continuous tape. As
shown in this figure, a continuous tape 90 is
fed from the outside of a reel 92 and is fed
into the center of the reel as shown. The tape
90 passes over gulde pulleys 94 and through a
recording and reproducing unit embodying re-
cording and erasing colls and core lifting means
therefor, as shown In Figure 1. This unit is in-
dicated in general at 96 and includes a switch
98 similar to the switch 16 and actuated by a
projection 100 on the tape to change the set of
coils whose cores engage the tape. Since the
tape 80 rotates continuously in one direction the
reversing mechanism is omitted, but every time
the tape makes one complete passage through the
recording unit the projection 108 will close the
switch 98 to change the solenold circuits so as
to record on or reproduce from a different lane
of tape. This mechanism may also include a
manual switch similar to the switch 84 in par-
allel with the switch 98 to change the lane of
recording or reproducing at will.

Figure 3 illustrates one desirable magnet and

5 solenold construction which may be utilized for

either the recording coils 6 or the erasing coils
18 or both. As shown, a housing 102 is rigidly
mounted on a support (04 and has therein a
winding 106 which may correspond to one of
the magnets 16 or 18. A core 108 is slidable
in the central portion of the housing and ex-
tends through the coil so that its outer pro-
jecting end may engage the tape. A second
housing (10 is supported on the support 104 and
contains a winding (12 which may correspond
to one of the solenoids 48 to 58. A core |14
connected to the core 108 extends into the coil
i12. The spring 16 engages the core {14 and
urges it in a direction to press the point of the
core 108 against the tape. When the winding
112 is energized the cores 108 and |i4 will be
raised against the spring {16 to disengage the
core 108 from the tape,

Figure 4 illustrates a modified construction
in which a housing (18 is secured to g support
{20 and has a magnet coil {22 slidably mounted
therein. A core 124 adapted to engage the tape
is rigidly secured in the coil 122 and a second
core 126 is connected to the coil and extends
throuzh the support 1206. A housing 128 on the
plate 120 may contain a second coil similar to
coil {12 of Figure 3. When the coil in the hous-
ing (28 is de-energized the core {24 will be
pressed against the tape, but when this coil is
energized magnet {22 and core (24 will be moved
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bodily in the casing 118 to lift the core 124 from
the tape. _

Flgure 5 illustrates a mechanical method of
raising the cores from the tape through a cam
mechanism. As shown, magnet blocks 130 are
rigidly supported on o plate 132 and cores (34
are slidable therethrough. The cores {34 are
connected to plates 136 slidable in the block 32
and urged together by springs 138. A cam pin
{40 extends through an opening {n the support
132 and has a tapered end between the plates
i36. It will be understood that the above con-
struction is duplicated for each separate set of
magnets.

The several sets of magnets may be controlled
by & single circular cam 142 having a series of
axially and circumferentially spaced cam de-
pressions 144 in the periphery thereof to engage

‘the several sets of cam pins (40. The cam (42
is shown provided with a ratchet. wheel 146
which may be operated by a pawl mechanism
of the type shown in Figure 1.

When the cam plungers (40 rest in the corré-
sponding depressions 144 the plates (36 will move
together under ihe influence of springs {38 to
move the cores i34 together against opposite
sides of the tape.  Due to the arrangement of the
cam depressions 144 only one set of cores is per-
mitted to engage the tape at any one time and as
the cam (42 is turned the set of cores engaging
the tape will be changed. It will be apparent
that instead of moving the cores alone the entire
colls 130 might be moved with the cores through
a connection with the plates 136.

Plgure 6 illustrates the spacing of recording
and reproducing magnets for a reversible tape
apparatus of the type ilustrated in Figure 1. As
shown, the tape {8 is of sufficient width to ac-
commodate four lanes of recording. The record-
ing colls 16 are spaced across the width thereof in
such a way that their cores will engage areas of
the tape corresponding to the several lanes and
the erasing coils 18 are similarly spaced, it heing
noted that one erasing and cne recording coil oc-
cupy each of the four lanes. The particular ar-
rangement of the colls as illustrated is subject to
slight variation, it being sufficient that one eras-
ing coil and one recording coil lie in glignment in
each lane, and that the lanes do not overlap., In
operation, if the uppermost recording and eras-
ing coils had their cores engaging the tape the
direction of tape travel would be from right to
left so that the erasing coil 18 would first act on
the tape to remove the effect of any prior record-
ing, and the recording coil {8 would then act on
the same ares of the tape to place a new record-
ing thereon. As the tape reversed to travel from
left to right, the second set of colls from the top
would have their cores engage the tape and al-
ternately from top to bottom of the tape.

In the arrangement shown in Figure %, the
tape 80 is similar to the tape 10 of Figure 6, but
is arranged to travel at all times in a direction
from right to left. Thus all of the erasing coils

18 are located to the right of the recording coils -

£5, so that they will always act on the tape in
each lane prior to the corresponding recording
¢oil.

While several embodiments and alternative
constructions according to the invention have
been illustrated and described in detail it will be
understood that this has been done by way of
example only and is not intended as & definition
of the scope of the invention, reference being had
for this purpose to the appended claims.
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‘What Is claimed is: .

1. Recording apparatus comprising an elon-
gated flat tape, means for moving the tape
lengthwise, a plurality of sets of magnets hav-
ing cores engageable with the tape at points
spaced across the width thereof, solenoids associ-
ated with the sets of magnets respectively to raise
the cores from-the tape, and control means for
the solenoids to cause them to raise the cores of
all but one set of magnets from the tape.

2. Recording apparatus comprising an elongat-
ed flat tape, means for moving the tape length-
wise, a plurality of sets of magnets having cores

“engageable with the tape at points spaced across
-the width thereof, and cam means associated

with the magnets and operable simultaneously to
raise all but one set of cores from the tape.

3. Recording apparatus comprising an elon-
gated flat tape, means for feeding the tape
lengthwise, a plurality of sets of recording mag-
nets engaging the tape at points spaced across
its width, & plurality of sets of erasing magnets
corresponding respectively to the recording mag-
nets and having cores engaging the tape at points
spaced across its width, means for raising the
cores of all but ohe set of recording and erasing
magnets from the tape, and means for raising all
of the erasing cores and all buf one set of re-
cording cores from the tape while leaving one set
of recording cores in engagement therewith.

4. Recording apparatus comprising -an elon-
gated flat tape, means for feeding the tape
lengthwise, a plurality of sets of recording mag-
nets engaging the tape at points spaced across its
width, a plurality of sets of erasing magnets cor-
responding respectively to the recording magnets
and having cores engaging the tape at points
spaced across its width, solenoids associated with
the recording and erasing magnets to raise the
cores thereof from the tape, circuits for said sole-
noids for selectively energizing all of the sole-
noids except those corresponding to one set of
recording and erasing magnets, and additional
circuits for the solenoids associated with the
erasing magnets for simultaneously raising all of
the erasing cores from the tape.

5. Recording apparatus comprising an elon-
gated flat tape, means for feeding the tape
lengthwise, & plurality of sets of recording mag-
nets engaging the tape at points spaced across
its width, a plurality of sets of erasing magnets
corresponding respectively to the recording mag-
nets and having cores engaging the tape at points
spaced across its width, a rotatable selector de-
vice to select the set of magnets whose cores shall
engage the tape, ratchet means for turning said
selector device through a predetermined angle at
each operation, and means on the tape for oper-
ating the ratchet means at a predetermined point
in the tape length.

6. Recording apparatus comprising an elon-
zated flat tape, -means for feeding the tape
lengthwise, a plurality of sets of recording mag-
nets engaging the tape at points spaced across its
width, a plurality of sets of erasing magnets cor-
responding respectively to the recording magnets
and having cores engaging the tape at points
spaced across its width, a rotatable selector de-
vice to select the set of magnets whose cores shall
engage the tape, ratchet means for turning said
selector device through a predetermined angle at
each operation, means on the tape for operating
the ratchet means at a predetermined point in
the tape length, and manual means for operating
the ratchet means at will,
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7. In a recording apparatus having a longi-
tudinally movable magnetic tape, a magnet in-

cluding a coil fixedly mounted adjacent the tape, -

a core movably mounted in the coil and engage-
able at one end with the tape, and a solenoid
associated with the core to move it out of en-
gagement with the tape.

8. In a recording apparatus having a longi-
tudinally movable magnetic tape, a magnet in-

cluding a coil movably mounted adjacent the 10

tape, a core rigidly connected to the coil and
engageable with the tape, and a solenoid associ-
ated with the coil for moving it away from the
tape to disengage the core therefrom.

9. In a recording apparatus having a longi-
tudinally movable magnetic tape, a magnet in-
cluding a coil movably mounted adjacent the
tape, a core rigidly connected to the coil and
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engageable with the tape, and cam means en-
gageable with the coil to move it away from the
tape to disengage the core therefrom.

10, Recording apparatus comprising an elon-
gated flat tape, means for moving the tape
lengthwise, a plurality of sets of magnets mount-
ed adjacent the tape and. having cores engage-
able with the tape at points spaced across the
width thereof, means for simultaneously energiz-
ing sald sets of magnets, means associated with
the magnets respectively to raise the cores there-
of from the tape, and control means for the last
named means to operate the last named means
selectively to raise the cores of all but one set of
magnets from the tape.

. LELAND B. GREENLEAF.
_JOHN F, LIPSCOMB.




