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This invention relates to improvements in a
magnetic recording or reproducing device wherein
a recording of fluctuating electrical energy is
made by or reproduced from the magnetization
of an elongated paramagnetic recording medium,
the invention referring more specifically to an im-
proved form of drive mechanism for moving the
medium through the device as well as an improved
form of recording or reproducing Lead for as-
sociation with the medium, although the inven-
tion may have other uses and purposes as will be
apparent to one ckilled in the art.

In magnetic recording or reproducing devices
of the type wherein a recording medium in the
nature of an elongated paramagnetic element,
such as a wire or tape, is utilized, it is desirable
that the recording medium when passing the re-
cording or reproducing head of the device does
not fluctuate, and it is further desirable that this
medium be steadily moved at a substantially con-
stant speed. With certain magnetic recording or
reproducing devices, the recording medium is
wound back and forth from one to the other of
a pair of spaced reels or spools and during the
travel of the medium from one spool to the other
the medium passes by or through salient parts
of the device during which time a recording or
reproduction is effected. In the event the medium
during its course of travel fluctuates or vibrates
relatively to the recording or reproducing appara-
tus, either the recording or the reproduction may
be deleteriously affected. Such vibration or
fluctuation of the medium is less desirable where
the medium is in the nature of a relatively fine
round wire, substantially the size of 2 human hair.
Even a slight fluctuation affecting a medium
when it passes a recording or reproducing head
would lessen the quality of a recording or lessen
the fidelity of a reproduction.

It is, therefore, desirable to hold the medium,
during its travel. as steady ard even as possible.
With the use of some recording or reproducing
heads, it is possible to splice or tie a broken
medium and repeatedly use the same, the medium
deflecting in its path of travel when passing the
head in order to accommodate a splice or knot
in the medium. In manyv cases, it may be desir-
able to still maintain such a repaired medium
as steady and even jn its travel as possible and not
permit it to alter its path by virtue of a knot or
splice therein, but to accommodate that knot or
-splice in some other manner,

With the foregoing in mind, it is an important
object of the instant invention to provide a
magnetic recording or reproducing device em-
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bodying an arrangement wherein the recording
medium is driven steadily and smoothly at an
intermediate point in its course of travel.

A further object of the invention resides in

‘the provision of a magnetic recording or repro-

ducing device wherein the recording medium is
held stable and steady against fluctuation or
vibration in that region where the medium passes
the recording or reproducing head.

Also an object of this invention is the pro-
vision of a magnetic recording or reproducing
device in which the actual drive means for moving
the recording medium is arranged to provide a
speed equalizing effect akin to that of a flywheel.

Still another object of the invention is the pro-
vision of a magnetic recording or reproducing
device embodying a drum member for imparting
motion to the recording medium, said drum mem-
ber being stubstantially heavy and balanced to.
provide a speed equalizing effect akin to that of
a flywheel,

A further feature of the invention resides in the
provision of a magnetic recording or reproducing
device in which the recording medium is stably
held in contact with a solid surface in that region
of the device wherein the medium passes the
recording or reproducing head.

It is also a feature of this invention to provide
a magnetic recording or reproducing device
wherein the recording or reproducing head is
resiliently urged toward the recording medium
while the recording medium itself is held against
movement except in a direction in keeping with
the axis of the medium.

Still a further object of the invention resides in
the provision of a ma<netic recording or re-
producing device in which a knotted or spliced
recording medium may be utilized without per-
mitting any fluctuation, or vibration of the
medium itself at the time the medium passes the
recording or reproducing head.

Also an object of the invention resides in the
provision of a magnetic recording or reproducing
device in which a knotted or spliced recording
medium may be utilired. and wherein the record-
ing or reproducing head moves relatively to the
recording medium sufficiently to permit passage
of the knot or splice.

While some of the more salient features, char-
acteristics and sdvantages of the instant inven-
tion have been above pointed out, others will be-
come apparent from the following disclosures,
taken in conjunction with the accompanying
drawings, in which

Figure 1 is a front elevational view of & portion
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of & magnetic recording or reproducing device
embodying prizciples of the instant invention;

Figure 2 is a fragmentary vertical sectional
view, with parts omitted, taken substantially as
indicated by the line II—II of Figure 1, looking
in the direction of the arrows; ‘

Figure 3 is a top plan view of a vortion of the
structure in Ficures 1 and 2, namely the record-
ing or reproducing head;

Figure 4 is a side elevational view of the re-
cordinzr or reproducing head with its outside cas-
ing removed;

Figure 5 is a fragmentary top plan sectional
view of the structure of Figure 1 taken just be-
low the top of the casing; and

PFigure 6 is a fragmentary front elevational
view of the same character of Figure 1, but show-
ing a magnetic recording or reproducing device
embodying a somewhat different construction,
also including principles of the instant invention,

As shown on the darwings:

In that Nustrated embodiment of the inven-
tion seen in Figures 1 to 5, inclusive, there is
shown a casing including a front panel | and
through this panel a pair of spaced shafts 2 and
3 extend to removably support on their outer
ends reels or spools 4 and 5, respectively. The
inner ends of the shafts 2 and 3 may have suit-
able bearings or other sunporting structures,
which is not necessary to illustrate in the in-
stant invention. With reference to Figure 5 it
will be noted that bearings 6 and T are somewhat
diagrammatically illustrated for the shafts.

The spools 4 and 5 carry a recording medium
8, which in the illustrated instance is in the form
of a fine round paramagnetic wire. The wire
usually travels from the spool 4 to the spool §
for both recording and reproducing operations,
and travels from the spool § to the spool 4 dur-
ing a rewinding operation. With & device capa-
ble of both recording and reproducing, the wire
will be wound on the spool 5 and off the spool 4
during the recording, then rewound upon the
spool 4, and then again wound upon the spool 5
during the reproducing operation.

In passing from the reel 4 to the reel §, the
recording medium first goes through a level
winding arrangement 9 associated with the reel
4, then through the field of an erasing head [0,
then partially around a drive pulley or drum I!
around an idler pulley (2 disposed below the
drive pulley {I, and then again over the drive
pulley, completing a fleure 8 path with a sub-
stantial central crossing as indicated at 13 be-
tween the pulleys {i and (2. From the drive
pulley {1, the medium passes through a level
winding arrangement 4 associated with the reel
5, and then onto the reel 5. Each level winding
arrangement is mounted on a shaft extending
through the front panel I, as seen best in Figure
5, and may be actuated by any suitable mecha-
rllism not illustrated in the drawings.

With reference to Figure 1, it will be noted that
the medium preferably leaves the top of the spool
4, and is preferably received at the bottom of-
the spool 5, to thereby provide more traction for
the drive pulley 1. The traction of this drive
pulley is also increased by the figure 8 looping
of the medium arcund the pulleys {1 and (2.
The pulley {1 actually moves the medium in either
direction, and while, as explained more fully
later herein, the receiving reel in whichever di-
rection the medium travels is also driven, but
the driving of that reel is mainly to insure a
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prover winding of the medium, rather than to ac-
tually move the medium forward,

The erasing head {0 may be a coil through
which high frequency current is passed so that
as the medium passes through the fleld of this
coil, the medium itself is cleaned or demagnet-
ized. Obviously, during either a rewinding or
reproducing operation the erasing head is deener-
gized so that it cannot remove the recording in-
tended to be left upon the medium.

As stated above, the pulley 12 is an idler pulley,
being rotated solely by virtue of the travel of
the recording medium 4. This pulley is prefer-
ably mounted in the panel { and its shaft may
be journaled as indicated at 15 in Figure 2. The
pulley is preferably wide so as to adequately ac-
commodate the upper face of a recording or re-
producing head, generally indicated by numeral
i6. This head 6§ is preferably biased against
the face of the pulley 12 by a flat spring (1
having one end fixed to a suitable stud support
18 and carrying the head I8 on its free end, as
clearly seen in Figure 1. With the particular
device illustrated, the head (6 functions both as
a recording head to magnetize the  recording
medium 8 in accordance with fluctuating electri-
cal energy of which a record is desired, and also
functions as a reproducing head to act as a
pick-up of the magnetization in the recording
medium during reproduciion,

With reference more particularly to Figures 3
and 4, it will be seen that the head 16 includes
a paramagnetic core {9 around one leg of which
a coil 20 is wound, which coil may be connected
with any suitable energizing circuit to cause the
head to magnetize the recording medium, and
also may be connected with any suitable form
of pick-up and amplifying circuit for reproduc-
tion purposes. The upper leg of the core 20 is
preferably curved complementally to the circum-
ferential face of the pulley {2 as indicated at 21.
This upper leg is also transversely divided as
indicated at 22 to provide a non-magnetic gap 22
defining & pair of confronting pole pieces 23 and
45 28, which pole pieces may be beveled as desired

to concentrate the flux density in the region of

the gap centrally of the head. This upper leg
of the head is also grooved centrally and at

right angles to the gap 22 as indicated at 25.
50 This groove may be slightly wider at the top and

preferably narrows to a width just sufficient to

permit the passage of the recording medium
therethrough. At each end thereof the walls of
the groove may be flared as indicated at 26 to
55 insure the proper entrance of the recording
medium into the groove as well as to provide for
smooth passage of a knot or splice in the medium.

The bottom of the groove or slot 25 need not

be curvate, because it is only necessary that the
60 recording medium remain in that groove in the

immediate vicinity of the non-magnetic gap 22,

that is remain in the groove to as great a depth

as possible,
‘In operation, during either a recording or a
65 reproduction, the head (6 is held against the cir-
cumferential surface of the pulley 12 by the spring
member 7. The recording medium passes
through the groove or slot 25 in the head, and
in the event there is a knot or splice in the me-
70 dium, that enlargement will contact the flared

" walls 26 of the groove, and cause the head (6 to

be moved away from the pulley 12 the thickness

of the knot or splice against the action of the
spring 7. Immediately upon the passing of the
75 knot or splice, the head will again seat intimately
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against the face of the pulley and the wire will
extend to its limit in the groove 25. It is pref-
erable that the pulley {2 be smooth-faced so as
to insure as much as possible of the wire enter-
ing the groove or slot 25 in the head 16, If any
guide groove is provided in the face of the pulley
12, it should be as shallow as possible.

Prom the foregoing it will be noted that there
is no movement of the recording medium, except
for its lengthwise travel, relatively to the head
i6 during operation. The medium is maintained
tightly against the surface of the pulley 12 in a
stable condition against auy fluctuation or vibra-
tion so that the head 16 has the same effect upon
the medium or the medium has the same effect
upon the head at all times, except for the sub-
stantially instantaneous passage of a knot or
splice. Consequently, the recording should be
faithful and the reproduction of great fidelity
because surrounding circumstances are the same
in both cases. :

It is, of course, also desirable that the medium
travel at substantially constant speed, especially
in the vicinity of the head 16 for both recording
and reproduction purposes. To this end, the
pulley i1 is made the actual driving member for
the medium. As seen best in Figures 2 and 5,
this pulley is preferably provided with adjacent
grooves 27 and 28 in its circumferential surface
to prevent the recording medium from rubbing
against itself at the crossing point 13 between the
pulleys Il and 2. The wire or medium 8 engages
the pulley {1 in the outer groove 27 and after
passing around the pulley 12 enters the inner
groove 28 from which it passes to the spool §.
Thus, as seen in Figure 2, the crossing portions
of the wire are always kept separated.

The drive pulley {1 is mounted on a shaft 29
extending through the panel |, this shaft being
journaled as indicated at 30 in Figure 5, to any
suitable supporting structure. The inner end of
the shaft carries a pulley wheel 31 or any other
‘equivalent driving element, and a belt or the like
32 may be trained over this pulley from any suit-

able power source such as an electric motor, not -

illustrated. This shaft 29 may also carry a fly-
wheel 338, preferably disposed behind the panel
{, in the event the drive pulley 11 is not of suf-
ficient mass itself to provide the equalizing power
of a flywheel. Consequently, this drive arrange-
ment will resist a tendency to accelerate by virtue
of its inertia, and will resist a tendency toward
retardation by virtue of its momentum, so that
the recording medium will be driven at all times

at substantially a constant speed, and this is espe-

cially true where the medium passes the recording
or reproducing head 16.

It is desirable to mechanically drive the receiv-
ing spool, and such may be either the spool 4 or
the spool 5 depending upon the direction of travel
of the recording medium. However, the drive of
the receiving spool should not be of such charac-
ter as to interfere with the actual driving of the
medium by virt:ze of the pulley or drum 1. To
this end, the shaft 29 is provided with a friction
drive disk 34 keyed to the shaft. On one side
of the shaft 29 a bracket arrangement 35 carries
both a friction disk 36 and a pulley 37 on the same
shaft 38, as seen clearly in Figures 2 and 5. This
bracket arrangement is provided with an arm 39
by means of which the bracket may be moved so
as to bring the disk 36 into contact with the drive

" disk 34. The pulley 37 is connected by means
of a belt 40 to a pulley 41 floating on the shaft 3
carrying the spool 5. This shaft also carries a

i0

15

20

25

30

35

40

60

75

6

slip clutch arrangement 42 comprising a flxed
clutch disk and a floating clutch disk, the latter
being associated with the pulley 41. The pulley
and floating disk are spring biased toward the
fixed disk by a coil spring 43 surrounding the
shaft. With this arrangement, as the structure
is viewed in Figure 5, the spool 5 will be driven
through the slip clutch arrangement from the
friction disk 84, and the spool 4 is merely an idler
spool.

The same drive arrangement is associated with
the shaft 2 carrying the spool 4, a bracket struc-
ture 44 carrying a pulley and friction disk, gll as
above explained. The two bracket arrangements -
35 and 44 are preferably interconnected so that
only one of them is in operative association with
the drive disk 24 when movement of the recording
medium in one direction is desired. Both friction
drive arrangements may operatively engage the
drive disk 34 when it is desired to stop operation,
and thus these arrangements will function as a
brake. The slip clutch on each of the shafts 2
and 8, permits either of the spools 4 and 5 to be
driven without interfering with the drive of the
pulley {i. If the driven spool accelerates beyond
the speed of the pulley 11, a slippage will result,
angd if it decelerates below the speed of the pulley
{1, a temporary slacking in the recording medium
will occur, but in either event the movement of
the medium itself will be constant and steady in
the vicinity of the recording or reproducing
head I6.

In Figure 6, I have illustrated a slightly differ-
ent arrangement of the instant invention. In
the showing in this figure, the same general con-
struction is utilized including the spools 4 and 5,
the erasing head, the level winding arrangements,
and the recording or reproducing head 18, all as
above described. In this instance, however, the
actual drive of the recording medium 8 is ef-
fected by a pulley or drum 45 carried by a shaft
46, and this pulley or drum if not in itself suf-
ficiently heavy to perform the equalizing powers
of a filywheel may have a flywheel associated with
it as above described, Al] of the operating mech-
anism above described in connection with the
shaft 29 may be carried by the shaft 46 and the
drive means to the respective spools 4 and 5§ from
this shaft may also be like those explained in con-
nection with Figure 5.

In this instance, the pulley 45 is not grooved
as the pulley 11, but preferably has a plain cir-
cumferential face or if some guide means for the
recording medium are deemed necessary, this face
may be grooved very shallowly. Upon leaving the
erasing head the recording medium passes over
an idler guide pulley 47, thence around the drive
pulley 45, then over another guide pulley 48 and
on to the reel 5. The guide pulleys 4T and 48 are
preferably disposed closely together so that there
is substantially a reversal of direction of the re-
cording medium around each of these pulleys,
thus increasing the length of contact between the
medium and the pulley 45 so the pulley will have
sufficient traction to actually drive the medium.
The recording or reproducing head 16 functions
in the same way in association with the pulley
45 as above described in connection with the
pulley 12. By the means of Figure 6, there is also
provided a substantially constant speed for the
recording medium, and the recording medium is
held stable against fluctuation or vibration in the
region of the head 16,

It will be appreciated that while the structure
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of the head 18 as above explained is preferable,
satisfactory results may be obtained with the
head grooved so shallowly that it contacts only
the medium 8 and does not touch the pulley
12 or the drive pulley 45. This structure may be
more desirable with a tape medium and is, of
course, within the purview of this invention and
the scope of the appended claims.

It will be appreciated that the instant inven-
tion is relatively simple in construction, and eco-
nomical both to make and use. The invention
may be readily installed in a magnetic recording
‘device already constructed, or easily built into a
device at the time of manufacture.

Ag the expression “recording head” shall here-
after be used it refers to a head which is either
employed in recording or reproducing or both.

It will, of course, be understood that various
details of construction may be varled through a
wide range without departing from the principles
of this invention and it is, therefore, not the pur-
pose to limit the patent granted hereon otherwise
than necessitated by the scope of the appended
claims. . ‘

I claim as follows:

1. In a device of the character described, a pair
of spaced spools, a recording medium carried by
said spools - and windable upon either spool from
the other, g rotary drive element intermediate
said spools around which said medium is looped,
and a recording head in operative association
with a portion of said medium around and on said
element.

2. In a device of the character described, a pair

of spaced spools, a recording medium carried by
said spools and windable upon either spool from
the other, a rotary drive element intermediate
said spools around which said medium is looped,
and a recording head in operative association
with a portion of said medium around said ele-
ment, said recording head having a face curved
complementally to said element and a groove in
said face to receive said medium,

3. In a device of the character described, a palr
of spaced spools, a recording medium carried by
said spools and windable upon either spool from
the other, a rotary drive element intermediate
said spools around which said medium is looped,
a recording head in operative association with a
portion of said medium around said element, and
resilient means urging said head against said

it
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element, sald head having a groove In a face
thereof to receive said medium. .

4. In a device of the character described, g pair
of spaced spools, a recording medium carried by
sald spools and windable upon either spool from
the other, a rotary drive element Intermediate
said spools around which said medium is looped,
a recording head in operative association with a
portion of said medium around said element,
resilient means urging said head toward said ele-
ment, and sald head having a face curved com-
plementally to said element with a groove in said
face to receive said medium, the walls of said
groove being flared at each end to insure a seat-
ing of the medium within the groove.

5. In a device of the character described, a palr
of spaced spools, a recording medium carried by
sald spools and windable upon either spool from
the other, a rotary drive element intermediate
said spools ab least partially around which said
medium extends, and a recording head in opera-
tive association with a portion of said medium
around and on said element.

6. In a device of the character described, g re-
cording medium, a magnetic head having por-
tions of said recording medium extended on each
side thereof, means for carrying the portions of
said recording medium on each side of the head,
and a rotary stabilizing element between said
carrying-means having said recording medium in
drive contact therewith, said magnetic head hav-
Ing operative association with a portion of said
recording medium as it passes in contact with -

said stabilizing element.
MARVIN CAMRAS.
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