
985,929                                        3             Fig. 2-B is a
view similar to Fig. 2-A,  was mentioned hereinbefore, the thus recorded
wherein, however, the tape is so guided that  signals are erased to a
greater or lesser degree          it travels within the trailing region of
the  by the action of high frequency magnetic          high frequency
biasing field along a short  fluxes having gradually decreasing amplitude
5  transit path;                                  while the tape is further
travelling within the  70            Fig. 3 is a top plan view of a
magnetic  trailing region of the biasing field. This effect          head
assembly, a head manipulating knob and  is more predominant upon higher
frequency          a cover being omitted for the sake of clarity;  recorded
signals, so that it is frequently called            Fig. 4 is a front
elevational view of the  "fall-off" in high frequency response, as was
10  head assembly, showing the knob and the  briefly referred to
hereinbefore. The longer the  75          cover;
effective length G   between the opposite ex-            Fig. 5 is a side
view of the head assembly,  tremities of the flanks of the field 13, the
when seen from the left hand side of Fig. 3;  more appreciable will be the
disadvantageous            Fig. 6 is an enlarged detail view of an  erasing
effect.      15  adjustable, spring-loaded  stop  means em-    More
specifically described with reference  80          ployed;
to Fig. 2-A  the above-mentioned effect upon            Fig. 7 is a
simplified elevational view of  any selected point on the tape can be more
the head assembly, illustrative mainly of stop  clearly understood. The
alternations of mag-          pads attached fixedly to one of the heads,
netic fluxes, to which a point on the tape is     20  in order to establish
a predetermined optimum   exposed while it travels across the biasing  85
distance between the heads when in operation,  head, are diagrammatically
illustrated by a          said pads being employable in place of the  chain
line drawn within the illustrated high          said adjustable stop means;
frequency magnetizing field enclosed by the            Fig. 8 is a somewhat
diagrammatic repre-  line 13. It will be clear that a selected point     25
sentation of a mechanical linkage, by which  on the tape will  be subjected
to the action  90          the head separating operation is carried into
of magnetic fluxes having increasing ampli-          effect in synchronism
with the operation of  tudes in the leading region, while the same
a record/playback control knob;               point will be acted upon by
magnetic fluxes            Fig. 9 is a front view  of a fine head-  having
decreasing amplitudes within the trail-     30  positioning mechanism
attached to the biasing  ing region of the magnetizing field, which  95
head; and                                     phenomenon can  be easily
understood  by            Fig. 10 is a top plan view thereof.
reference  to the upper diagram in Fig. 2-A.            Now, referring to
the attached drawings,  It should,  however, be noted that the relative
especially Figs. 1-A  and 2-A  thereof, 10  dimensions of the head, the
magnetizing field     35  denotes a high frequency biasing head, of  and
thus the amplitudes and the number of 100          which the conventional
energizing coils have  alternations of the magnetic fluxes are merely
been omitted for the sake of clarity, an elon-  illustrative, for showing
the  characteristic          gate magnetic record medium, such as a mag-
features of the magnetization effects of the          netic tape, being
indicated by a chain line,  biasing field, and that the drawing has been
40  the arrow showing the travelling direction of  plotted as if the lower
envelope of the biasing  105          the tape. A conventional slit gap 12
is formed  field coincides with the tape guide surface of          in the
head, so that when the coils are ener-  the  biasing  head,  although  in
practice 



gized a high frequency  biasing field 13 is  the shape of the magnetizing
field is more          developed, the peak of which is in radial
complicated, especially in the zone of the gap,      45  registration with
the centre of the gap 12. For  as is well known to those skilled in the
art. 110          better understanding, this field  13 can be  In practice,
any selected point on the tape is          imaginatively divided into two
regions, the  subjected to the influence of the oscillating
leading region in advance of the gap and the  magnetizing fluxes
substantially in a symme-          trailing region in the rear thereof. The
con-  trical shape, as shown in the upper diagram of     50  figuration of
the field bears a resemblance  Fig. 2-A  in a highly simplified manner. In
115          to that of a normal error curve, with its flanks  this case,
numerals 1, 2 . . . 5 show  the          presenting  gradually  decreasing
included  numerical order of alternations of the mag-          angles with
the front surface of the head as  netizing fluxes having influence upon any
the distances from the gap increase. The tape  selected    point on the
tape while it travels     55  during its movement is subjected to pre-
through the trailing region at the rear of gap  120          magnetizing
under the influence of magnetic  12. Thus, the tape is subjected to the
action     fluxes within the leading region. Although not  of five
alternations of the flux. If the tape          shown in Figs. 1-A  and 2-A,
a recording  should be led through the trailing region so          head may
be integral with the biasing head,  as to minimize the number of the said
alter-     60  or alternatively a combined record/playback  nations
influencing the tape, or more speci- 125          head is arranged opposite
to the biasing head  cally influencing the already recorded signals so that
the slit gap 12 is opposite to that of  thereupon, a considerable
improvement in the          the combined head, so that the running tape
recording technique can be realized. Thus, if          11 is subjected to
magnetic recording at or in  the tape is led so as to make an abrupt change
65  the proximity of the gap 12. However, as  in its travelling direction
in the trailing region, 130             4
985,929      thereby establishing a shortest possible passage  1-A, 2-A
and 2-B  the tape in the neigh-     length for the tape in that region, as
shown  bourhood of the biasing head gap is guided     in the lower part of
Fig. 2-B, the desired  directly by means of the recording head  itself
optimal recording could  be realised. Thus, in  with the magnetizable layer
of the tape kept 5  this case, the afore-mentioned  number of  in sliding
contact therewith, so that upon  70     alternations can  be reduced to
only two, as  proper adjustment in  the  aforementioned     shown by way of
example in the upper part  manner, the foremost extremity of the record-
of Fig. 2-B. In practice, however, difficulty  ing head gap is positioned
at the optimum     is met with in guiding the tape in the above-  point
within the biasing field to provide the 10  mentioned way, because the tape
must make  tape with the already mentioned  optimal 75     an abrupt bend
at a point very near to the  operating conditions.     biasing head gap.
The recording head itself may form  one       In one form  of the present
invention, as  of the main constituents for guiding the tape
illustrated in principle in Fig. 1-B, the high  while travelling under the
above mentioned 15  frequency biasing head 10 is positioned oppo-  optimal
operative conditions, especially at a  80     site to and at a
predetermined distance D   predetermined distance from the biasing head 



from a recording head 14, which may be of  gap and at an optimal outlet
angle so as to     the conventional design, with the gaps 12 and  lead the
tape along its shortest possible passage     15 of these heads positioned
in line with each  within the trailing region of the biasing field. 20
other as shown. The distance D  is selected  With the symmetrical
arrangement of the two  85     to be much larger than the necessary mini-
heads as shown in Fig. 1-B, such a simple     mum for loading the tape 11
into its proper  arrangement in which the tape is guided along
operative position as shown, or in removing it  the leading tape guide
surface of the record-     therefrom. With a given set-up of the record
ing head within a reasonable range, may sub- 25  head assembly and given
ampere turns of the  stantially  satisfy the desired  requirements. 90
biasing head, the distance D should be kept  The head may be of circular
cylindrical con-     at an optimal value for the realization of the
figuration in view of the ease of finish grind-     maximum sensitivity of
the tape and the mini-  ing, or  it may be finished to a non-circular
mum  distortion of the recorded signals. It  cylindrical form  by form
-grinding. In the 30  depends upon the ampere turns of the biasing  latter
case, the head can be shaped so as to  95     head, and varies, as has been
experimentarily  provide an optimal configuration to meet the
determined, substantially with variation in the  above-mentioned
requirements. In such a case,     ampere turns. The said distance varies
also  the  optimal tape outlet angle should  be     with variation in the
gap length in the biasing  accurately determined and experimental deter- 35
head. As the most simple way to determine  mination is also highly
recommendable in con- 100     this distance, the biasing head is gradually
sideration of the fact that the marginal con-     moved relatively to the
co-operating record  figuration of the high frequency biasing field,
head, while repeatedly carrying out recording  in practice, cannot be
sharply defined, so that     and play-back. This distance can  be set to
it is quite impossible to determine the outlet 40  a certain definite value
by experiment, more  angle by graphical solution. The trial-and- 105
specifically  by determining the optimum over-  error procedure as already
described is there-     all response in the desired signal frequency  fore
recommended. If a  machine designer     range.
selects a signal frequency range of 1 to 10        Once the distance D  has
been fixed, the  kc, which correspond to the medium and the 45  tape outlet
angle [err], as illustrated in Figs.  high regions of audio frequency
signals, sig- 110     1-B  and 2-B, must be determined. In this  nals
having these extreme frequencies are     case, also, the trial-and-error
method similar  recorded and played back while varying the     to that
employed for determination of the dis-  tape outlet angle. If the designer
obtains     tance D can be advantageously employed. As  highest possible
outputs at these marginal sig- 50  an example, the distance D may be 0.5 mm
nal frequencies by trial-and-error, he may  115     and the tape outlet
angle may be 30 degrees.  choose such outlet angle to be the optimal.
In this way,  the optimum effective width of    In a modified head
arrangement, shown in     the high frequency biasing field g can be auto-
Fig. 1-C, the two heads are arranged in an     matically determined, which
is considerably  asymmetrical relative position. In fact, such 55  smaller
than the afore-mentioned distance G.  an arrangement of the two heads is
advisable, 120        In  the head assembly finely adjustable  on account
of its superior recording perform-     means for correct determination of
the said  ance. This could be attributable to the fact     distance is
preferably provided for shifting  that  with such an inclined arrangement
of     precisely and continuously one of the two  the heads the recorded
tape may pass through 60  heads, preferably the biasing head, relatively
the biasing field trailing region with a still 125     to the other. A
preferred embodiment for this  shorter passage than that obtainable with
the     purpose shall be described in detail herein-  aforementioned
symmetrical arrangement.     after with reference to Figs. 3-6.
Numerals 46, 47 and 48 in Fig. 3 designate        In the head assembly, in
contrast to the  auxiliary tape guide posts acting for this pur- 65
arrangement basically  illustrated  in  Figs.  pose in co-operation with
part of the tape 130 



985,929                                        5         guiding surface of
the recording head.       justing screw 32 in one direction or the other,
The distance between the two heads, the  the member 27 is caused to turn in
the clock-        position of the point in the middle of the  wise
direction or in the anti-clockwise direc-        biasing field, through
which the tape must  tion when seen in Fig. 3 and that in this way     5
be led, and the tape outlet angle in this case,  the distance between the
two heads can be  70        can be determined and kept at their optimal
precisely adjusted as desired to provide the        values, in an
experimental way similar to that  desired improved recording performance.
It        already described.                           will be further
noted, that when the distance           Referring further to Figs. 3-10, a
more  D has been determined by the already des-    10  specific embodiment
embodying the above  cribed procedure, the distance D is the same  75
described basic principles of the invention  for identical machines so that
it is not always         shall be now explained hereinbelow.
necessary to fit the fine adjusting mechanism           In this embodiment,
which is illustrated in  to all machines. The head assembly, when non-
its operative position, numeral 20 designates  adjustable, can  be arranged
according to a    15  a base plate of the head assembly which is
modification as shown in Fig. 7, in which two  80         fixedly mounted
on a deck, not shown, of a  buffer elements 34 and 35, preferably made
magnetic tape recorder by means of suitable  of a suitable, slightly
resilient material, such         fixing means such as bolts and nuts, also
not  as hard rubber, are employed to limit the dis-         shown. On the
base 20, a cover 21, having  tance between the two heads 29 and 30 to a
20  a substantially dome-shaped configuration, yet  predetermined value. A
space formed between  85         being open at the front thereof, is
detachably  these elements serves in this case for guidance         mounted
by means of a plurality of bolts 22,  of the magnetic tape 11.         one
of which is shown in Fig. 5. Also on the    The  above  described  fine
adjustment         base 20, a table 23 mounting fixedly thereon  mechanism
is illustrated in Figs. 9 and 10,    25  an erase head 24 of the
conventional type is  in greater detail. The pivotally arranged mem-  90
mounted vertically slidably in response to  ber 27 has fixedly mounted
thereon a sup-         manual operation of a control knob 25. The  porting
member 40 of angular form and the         erase head is shown in its lowest
possible posi-  biasing head 29 is adjustably mounted by         tion. The
purpose of the vertically slidable  means of three adjusting screws 41, 42,
43         arrangement of the head mount is to enable  arranged in a
triangle, as seen in Fig. 10. 95         operation of the head assembly
under various  On each of the screws 41, 42, 43, a coil     recording
operations, such  as multi-track  spring 44 is provided and mounted under
com-   monaural, and binaural recording, but this  pression between the
head 29 and the support     feature does not in any way constitute part
40. Between the adjusting screws 41 and 43, 35  of the invention, so that
more detailed descrip-  there is provided a pivot-like supporting pin  100
tion thereof has been omitted. The movable  45 screwed through the vertical
wall of the         table 23 mounts a pivotal mounting member  supporting
member 40. It will thus be clear         27 by means of a pivot 26 as
shown, the  that by adjusting any one or two of the screws         member
27  being pivotally movable in a hori-  41, 42, 43, the inclination of the
head 29 in 



40  zontal plane. On the pivotally arranged mount-  any desired direction
can be properly adjusted.  105         ing member 27 a high frequency
biasing head  When all three screws and the pin 45 are         29 is
mounted  by means of a fine adjusting  screwed-in, the head 29 will be
correspond-         mechanism  28,  which shall be described in  ingly
brought nearer to the stationary support         greater detail hereinafter
with reference to Figs  40, and vice versa, thereby providing the pos-
45  9 and 10. Numeral 30 designates a recording  sibility of adjusting the
relative longitudinal 110         head mounted fixedly on the base 20
either in  position of both heads 29 and 30, seen from         a
symmetrical manner of in an asymmetrical  the  running direction of the
tape, so as to         way, as the case may be, as already explained  bring
these heads into registration with each         with reference to Fig. 1-B
and 1-C. res-  other, or into a predetermined offset relation     50
pectively. Since the said distance D is in prac-  therebetween.
115         tice very small, in Fig. 3 the two heads are    When a
record/playback control knob 50         shown as if they both touch the
magnetic  (Fig. 8) is moved into its "STOP"-position,         tape 11,
which is illustrated diagrammatically  a follower roller 53 engages the
lobe of a cam         by a chain line. In practice, however, the two  52
connected integrally with a stem 51 of the     55  heads are kept separated
by the predetermined  knob, so that the pivot end of a lever 54 is 120
distance D from each other under their opera-  moved into its lowermost
position as seen         tive conditions, as has already been described.
in Fig. 8. This anti-clockwise rotation of the         A tension spring 31
is provided between the  lever 54 about a pivot pin 55, which is be-
mounting member 27 and the base 20, there-  tween the two ends of said
lever, is trans-     60  by urging the biasing head towards the record-
mitted through a connecting rod 56 to the 125         ing head. Adjustable
stop means are provided  already described pivotable member 27, so as
which comprise a fine pitch screw 32 having  to move the  biasing head 29
away from the         its inner end in contact with a stationary stop
recording head 30 into the separated position.         33, which is formed
on the base plate 20.    When the knob 50 is moved into the     65  Thus,
it will be clear that by  turning the ad-  "PLAY"-position, the follower
roller 53 still 130              6
985,929      engages the lobe of the cam 52 so that the  perpendicularly
through the other gap, a part     heads 29 and 31 are kept in their
separated  of the tape guide surface of the recording     position.
head and a guide post positioned at a distance  45       However, when the
knob is moved into  therefrom serving as the said guiding means 5  the
position "REC" the follower roller rolls  for the magnetic medium.     down
from the cam lobe and the correspond-    3. A magnetic recorder as claimed
in claim     ing motion is transmitted to the pivotable head  1, wherein
the recording head gap and the     mount 27 in the reverse sense, so that
the  biasing head gap are disposed generally oppo- 50     biasing head is
brought into its co-operative  site each other in such a manner that a
plane 10  position relative to the recording head. Under  passing
perpendicularly through the recording     these conditions, the head
assembly can effec-  head gap and a plane passing perpendicularly
tively function as in the previously described  through the biasing head
gap intersect, a 



manner. By adjustment of the adjusting screw   part of the tape guide
surface of the recording  55     32, the head mount 27 and thus the biasing
head and a guide post positioned at a dis- 15  head can  be adjusted in its
separating distance  tance therefrom serving as the said guiding     from
the record head, as in the manner pre-  means for the magnetic medium.
viously described.                              4. A magnetic recorder as
claimed in claim       WHAT WE CLAIM IS: -                         1, 2 or
3, wherein the biasing head is mounted  60       1. A magnetic recorder
comprising a head  on a plate pivotally mounted relatively to the 20
assembly adapted to co-operate with an elon-  recording head, the
arrangement of the plate     gate flexible magnetic recording medium, the
being such that by manipulation of the plate     assembly comprising an
erase head, a record-  the biasing head can be moved so as to be     ing
head, and a high frequency biasing head  further spaced from the recording
head than  65     disposed opposite to the recording head, the  by the said
minimum distance. 25  recording head and the biasing head each    5. A
magnetic recorder as claimed in claim     having a core with a gap therein,
the core  4, wherein a link mechanism operatively con-     gap of the
biasing head being relatively long  nected between a manually operable
record/     in comparison with that of the recording head,  playback knob
and the mounting plate is pro-  70     means being provided for maintaining
the  vided for separating  the biasing head from 30  biasing head at a
preselected minimum dis-  the recording head by more than the said
tance from the recording head, means being  minimum distance when the knob
is set to a     provided for guiding the magnetic recording  function other
than record.     medium  in such a manner that it passes    6. A magnetic
recorder comprising a head  75     through the trailing region of a high
frequency  assembly constructed, arranged and adapted 35  biasing field
emanating from  the gap of the  to operate substantially as hereinbefore
des-     biasing head, at a zone in the said field which  cribed with
reference to and as illustrated in     is spaced apart from the  biasing
head core.  Figs. 3 to  8 of the accompanying drawings.        2. A
magnetic recorder as claimed in claim          H. A. L. VENNER,     1,
wherein the recording head gap and the              Chartered Patent Agent,
40  biasing  head gap are disposed opposite each   1, Great James Street,
Bedford Row,     other in such a manner that a plane passing
London, W.C.1.     perpendicularly through one gap also passes
Agent for the Applicants.              Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press             (Leamington)
Ltd.-1965. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.               6
985,929      engages the lobe of the cam 52 so that the  perpendicularly
through the other gap, a part     heads 29 and 31 are kept in their
separated  of the tape guide surface of the recording     position.
head and a guide post positioned at a distance  45 



However, when the knob is moved into  therefrom serving as the said guiding
means 5  the position "REC" the follower roller rolls  for the magnetic
medium.     down from the cam lobe and the correspond-    3. A magnetic
recorder as claimed in claim     ing motion is transmitted to the pivotable
head  1, wherein the recording head gap and the     mount 27 in the reverse
sense, so that the  biasing head gap are disposed generally oppo-  50
biasing head is brought into its co-operative  site each other in such a
manner that a plane 10  position relative to the recording head. Under
passing perpendicularly through the recording     these conditions, the
head assembly can effec-  head gap and a plane passing perpendicularly
tively function as in the previously described  through the biasing head
gap intersect, a     manner. By adjustment of the adjusting screw  part of
the tape guide surface of the recording  55     32, the head mount 27 and
thus the biasing  head and a guide post positioned at a dis- 15  head can
be adjusted in its separating distance  tance therefrom serving as the said
guiding     from the record head, as in the manner pre-  means for the
magnetic medium.     viously described.                              4. A
magnetic recorder as claimed in claim       WHAT WE CLAIM IS:-
1, 2 or 3, wherein the biasing head is mounted  60       1. A magnetic
recorder comprising a head  on a plate pivotally mounted relatively to the
20  assembly adapted to co-operate with an elon-  recording head, the
arrangement of the plate     gate flexible magnetic recording medium, the
being such that by manipulation of the plate     assembly comprising an
erase head, a record-  the biasing head can be moved so as to be     ing
head, and a high frequency biasing head  further spaced from the recording
head than  65     disposed opposite to the recording head, the   by the
said minimum distance. 25  recording head and the biasing head each    5. A
magnetic recorder as claimed in claim     having a core with a gap therein,
the core  4, wherein a link mechanism operatively con-     gap of the
biasing head being relatively long  nected between a manually operable
record/     in comparison with that of the recording head,  playback knob
and the mounting plate is pro-  70     means being provided for maintaining
the  vided for separating the biasing head from 30  biasing head at a
preselected minimum dis-  the recording head by more than the said
tance from the recording head, means being  minimum distance when the knob
is set to a     provided for guiding the magnetic recording  function other
than record.     medium  in such a manner that it passes    6. A magnetic
recorder comprising a head  75     through the trailing region of a high
frequency  assembly constructed, arranged and adapted 35  biasing field
emanating from  the gap of the  to operate substantially as hereinbefore
des-     biasing head, at a zone in the said field which  cribed with
reference to and as illustrated in     is spaced apart from the biasing
head core.  Figs. 3 to  8 of the accompanying drawings.        2. A
magnetic recorder as claimed in claim         H. A. L. VENNER,      1,
wherein the recording head gap and the           Chartered Patent Agent, 40
biasing head gap are disposed opposite each   1, Great James Street,
Bedford Row,     other in such a manner that a plane passing
London, W.C.1.     perpendicularly through one gap also passes
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