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Method for adjusting the gap of two magnetic heads arranged on a head wheel, and
head wheel with two miagnetic heads arranged on it.

The invention relates to a method of adjusting the gaps of two magnetic
heads arranged on one head disc, which heads are disposed adjacent one another in one
plane and are arranged on the head disc, which is rotatable in operation, by means of a
common supporting plate, one end portion of the supporting plate being provided with a
slot to form two limbs which project from a basic portion of the supporting plate and
whose free ends each carry one of the two magnetic heads arranged on the same main
surfaces of the limbs, the supporting plate being secured to the head disc with its basic
portion after which the head-width-related gap centres of the two magnetic heads are
adjusted to a predetermined level relative to the head disc. DE-OS 31 21 791 describes
a supporting plate éomprising a basic portion from which two limbs project whose free
ends each carry one of the two magnetic heads on the same main surfaces of the limbs,
which limbs are each formed with a threaded bore in which a set-screw can be fitted to
cooperate with the head disc for the purpose of adjusting the head-width-related gap
centres to a predetermined level relative to a head disc. The basic portion of the
supporting plate serves for securing the éupporting plate to the head disc. In this way
the positions of the gaps of the two magnetic heads can each be adjusted separately.
Such a head disc, which can be rotated in operation and which carries two magnetic
heads, serves for recording or reproducing signals in/from very narrow adjacent tracks
on a record carrier in the form of a tape. Therefore, as is known, the dimensions of
such magnetic heads, and hence these of the supporting plate with the two adjacent
limbs, are comparatively small. Providing two set-screws situated close to one another
and each acting between one of the two limbs and the head disc gives rise to
constructional problems because of the room available owing to the small size of the
supporting plate and its limbs, whilst moreover a very high adjustment accuracy is
requised.

It is the object of the invention to provide a method of adjusting the gaps
of two magnetic heads arranged on one head disc, which is very simple and accurate
and which does not give rise to any constructional problems. According to the
invention, to achieve this, the distances between the head-width-related gap centres of
the two magnetic heads, which heads are arranged on the limbs of the supporting plate,
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and a main surface of the basic portion of the supporting plate, which main surface
constitutes a reference surface and corresponds in level to the main surfaces of the
limbs of the supporting plate which carry the magnetic heads, are measured to
determine the magnetic head with the smaller distance, after which the basic portion of
the supporting plate is fixed and a notching tool exerts a pressure on the transition

~ between the limb carrying the magnetic head with the smaller distance and the basic

portion of the supporting plate from the side which is remote from the magnetic head to
permanently offset substantially the entire limb by plastic deformation until the head-
width-related gap centre of the magnetic head on said limb is situated at the same level
as the head-width-related gap centre of the magnetic head on the other limb, in that
subsequently the supporting plate, with the main surface of the basic portion which
constitutes the reference surface facing the head disc, is secured to the head disc in the
area of the basic portion which is substantially remote from the limb, after which by
means of a set-screw, which acts between the area of the basic portion of the supporting
plate which substantially faces the limbs and the head disc, said area of the basic
portion of the supporting plate is bent to adjust the head-width-related gap centres of
both magnetic heads together to the predetermined level relative to the head disc. In this
way the head-width-related gap centres of the two magnetic heads are first brought at
the same level relative to a reference surface of the basic portion of the supporting plate
and after the supporting plate has been mounted on the head disc said heads are together
adjusted to the predetermined level with respect to the head disc by means of one set-
screw which acts between the basic portion and the head disc. This requires the use of
only one set-screw which cooperates with the basic portion of the supporting plate,
which basic portion has a larger surface area than the two limbs so that no
constructional problems arise because of the limited room. Such a method provides a
very accurate adjustment of the gaps to the predetermined level relative to the head

disc.

The invention further relates to a head disc carrying two magnetic heads
which are situated adjacent one another in one plane and which by means of a common
supporting plate are arranged on a head disc which is rotatable in operation, the head-
width-related gap centres of the gaps of both magnetic heads being adjusted to a
predetermined level relative to the head disc by means of the inventive method defined
above.

The method in accordance with the invention and a head disc in
accordance with the invention manufactured by means of this method will now be
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described in more detail hereinafter with reference to the drawings. Fig. 1 is a side
view showing a head disc as used in operation. Fig. 2 is a plan view of a supporting
plate comprising two limbs whose free ends each carry a magnetic head. Fig. 3 shows
the supporting plate in a sectional view taken on the line III-III in Fig. 2. Fig. 4 shows
the supporting plate in a sectional view taken on the line IV-IV in Fig. 2. Fig. Sis a
diagrammatic plan view of the contact faces of the two magnetic heads before their
head-width-related gap centres are adjusted to the same level. Fig. 6, in the same way
as Fig. 5, shows the two magnetic heads after their head-width-related gap centres have
been adjusted to the same level. Fig. 7 shows a head disc provided with the supporting
plate of Fig. 2 in a sectional view taken on the line IV-IV in Fig. 2. Fig. 8 is a side
view of an adjusting device as used in carrying out the inventive method. It is to be
noted that the drawings are not to scale because in practice the dimensions of the
magnetic heads are small.

In Fig. 1 the chassis 1 of a recording and/or reproducing apparatus carries
a stationary drum 2. A head disc 4 having the same diameter as the drum 2 is clamped
on a drive shaft 3, which is coaxial with this drum 2 and which can be driven by a
motor. The head disc 4 is arranged on the drive shaft 3 so as to form between this disc
and the drum 2 a narrow gap at the location of which the magnetic heads are arranged
on the head disc 4 to cooperate with a record carrier 5 in the form of a tape, of which a
part is helically wrapped around the circumferential surfaces of the drum 2 and the head
disc 4, the heads scanning inclined adjacent tracks on this tape. In the present case it is
assumed that two diametrically opposed supporting plates 6 carrying the magnetic heads
are arranged on the head disc 4. For reasons of signal processing it is often necessary
that at least one supporting plate 6 carries two magnetic heads which are disposed
adjacent each other in one plane and whose head-width-related gap centres must be
situated accurately at a predetermined level relative to the head disc 4 to ensure that the
tracks on the record carrier are scanned correctly. Generally, adjustment facilities are
needed for the magnetic heads in order to meet this requirement.

Figs. 2, 3 and 4 show such a supporting plate 6 having one end portion
provided with a slot 7 to form two limbs 9 and 10 which project from a basic portion 8
of the supporting plate and whose free ends each carry a magnetic head 11 and 12,
respectively. The two magnetic heads 11 and 12 are arranged on the same main surfaces
13 and 14 of the limbs 9 and 10 respectively, so that they are disposed adjacent one
another in one plane. The two magnetic heads 11 and 12 are of conventional
construction, comprising two limbs provided with windings and forming a magnetic



10

15

20

30

35

T

PHO 86.512 EP 4 0271167

~ circuit, which limbs at their free ends form a contact face 15 and 16, respectively, in

which an air gap of theé magnetic circuit terminates. In operation these contact faces 15
and 16 of the two magnetic heads 11 and 12 cooperate with the record carrier 5. The’
basic portion 8 of the supporting plate 6 serves for securing this plate to the head disc
4, the main surface 17 of the basic portion 8 of the supporting plate 6, which is situated
at the same level as the main surfaces 13 and 14 of the supporting-plate limbs 9 and 10
carrying the magnetic heads 11 and 12, constituting a reference surface with which the
supporting plate faces the head disc and is mounted on this disc, as is shown in Fig. 7.
During manufacture of the magnetic heads it may happen that the head-width-related
gap centres of their air gaps, hereinafter briefly referred to as gaps, have unequal
distances relative to the reference surface constituted by the main surface 17 of the basic
portion 8 of the supporting plate 6, which will be explained with reference to Fig. 5.

Fig. 5 is a diagrammatic view of the contact faces 15 and 16 of the two
magnetic heads 11 and 12 positioned on an adjusting device as shown in Fig. 8. The
supporting plate 6 is placed on a platen 18 of the adjusting device with the main surface
17 of its basic portion 8, which constitutes the reference surface, and is secured to said
adjusting device by means of a clamping device 20 which can be actuated by a lever 19,
the limbs 9 and 10 carrying the magnetic heads 11 and 12 projecting freely from the
platen 18. The magnetic heads 11 and 12 are situated opposite a microscope 21, which
is connected to a monitor 22 to observe their contact faces 15 and 16. By means of an
adjusting device 23 the height position of the microscope 21 is adjusted until a mark is
in register with the reference main surface 17 of the basic portion 8 of the supporting
plate 6 and the supporting surface of the platen 18, respectively. In Fig. 5 this reference
surface is indicated by a line 24 marked with oblique lines. By means of a second
adjusting device 25 the microscope 21 is adjusted relative to one of the two magnetic
heads 11 and 12 in a direction transverse to the heads and the image appearing on the
monitor 22 is focused by means of a third adjusting device 26. By means of an
eccentric 28, which can be actuated by a lever 27 and which acts on a slide 29, the
microscope 21 can be adjusted to a second position transverse to the magnetic heads, in
which second position the other magnetic head is visible.

In Fig. S the gap which terminates in the head face 15 of the magnetic
head 11 and which, as is customary, has a given azimuth angle, although this is not
strictly necessary, bears the reference numeral 30, the gap width being defined in
known manner by lateral recesses 31 and 32. Similarly, the gap of the magnetic head 12
bears the reference numeral 33 and the recesses bounding the gap width bear the
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reference numerals 34 and 35. During manufacture of the magnetic heads it may occur,
for example, that the magnetic heads are not equally widé or that the lateral recesses
bounding the gap width are situated at different levels from head to head although the
magnetic heads have in fact the same gap width. After the 'magnetic heads 11 and 12
have been mounted on the limbs 9 and 10 of the supporting plate 6 this may result in
the head-width-related gap centres of these heads, briefly referred to hereinafter as gap
centres, having unequal distances relative to the reference main surface 17 of the basic
portion 8 of the supporting plate 6. In the present embodiment, as can be seen in Fig.
5, it is assumed for example that the magnetic head 11 has a smaller length than the
magnetic head 12. As a result of this, the gap centre of the magnetic head 11 is situated
at a distance a from the reference surface represented by the line 24 and the gap centre
of the magnetic head 12 at a distance & from this surface, @ being smaller than b.
Therefore, the gap centres of the two magnetic heads 11 and 12 are situated at different
levels relative to the reference surface represented by the line 24, the difference in level
being equal to the difference ¢ between ¢ and b.

In accordance with the present method this difference in level of the gap
centres of the two magnetic heads is eliminated first. In the adjusting device shown in
Fig. 8 the distances between the gap centres of the two magnetic heads 11 and 12 and
the reference main surface 17 of the basic portion 8 of the supporting plate 6 are
therefore measured by means of the microscope 21, to determine the magnetic head
with the smaller distance. In the present case this is the magnetic head 11. While the
supporting plate 6 is being held by its basic portion 8 by means of the clamping device
20, a notching tool 36 exerts pressure on the transition between the limb 9 carrying the
magnetic head 11 and the basic portion 8 of the supporting plate 6 from the side which
is remote from the magnetic head 11 to offset the entire limb 9 until the gap centre of
the magnetic head 11 on this limb is situated at the same level as the gap centre of the
magnetic head 12 on the other limb 10, which is ascertained by means of the
microscope 21. This situation is illustrated in Fig. 6, in which the distance g relative to
the reference surface represented by the line 24 is increased by the amount ¢, so that
now the gap centres of both magnetic heads 11 and 12 are situated at a distance & from
the reference surface. Fig. 4 shows that substantially the entire limb 9 is offset, a notch
37 being formed in the transition between the limb 9 and the basic portion 8 of the
supporting plate 6 as a result of the pressure exerted by the notching tools 36 on this
transition between the limb 9 and the basic portion 8 of the supporting plate 6. In this
respect it is important that the limb 9 is offset substantially as a whole, in order to
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preclude a deformation of the main surface 13 carrying the magﬁetic head 11, which
could result in the maghétic head being damaged.

The adjusting device shown in Fig. 8 comprises two notching tools 36
arranged one behind the other in this Figure, each tool facing a transition between one
of the limbs 9, 10 and the basic portion 8 of the supporting plate 6 at the side which is
remote from the magnetic heads 11 and 12, and being separately operable by means of
levers 38 and 39, respectively, to apply the required pressure. In this way the notching
tool need not be transferred to the relevant transition to which the pressure is to be
applied, but the notching tool facing the transition to which pressure is to be applied to
bring the gap centres of the two magnetic heads at the same level is simply actuated. In
the present case the notching tools are sharp-edged and extend substantially across the
entire transition. Obviously, it is also possible to construct the notching tools in such a
way that only locally bounded indentations are formed, for example at a few points in
the relevant transition area. _

After the gap centres of the two magnetic heads 11 and 12 have thus been
brought to the same level relative to the reference main surface 17 of the basic portion
8 of the supporting plate 6 the supporting plate is secured to the head disc 4 with said
reference surface, as is shown in Fig. 7. In principle, it is secured in that area of the
basic portion 8 which is remote from the limbs 9 and 10, in order to ensure that the
remainder of the supporting plate is not retained. In the present case securing is effected
by means of a screw 40 which extends through a bore 41 in the basic portion 8 of the
supporting plate 6 and engages a threaded bore 42 in the head disc 4. The magnetic
heads 11 and 12, the limbs 9 and 10 carrying these heads, and that part of the basic
portion 8 of the supporting plate 6 which essentially faces these limbs 9 and 10 are set
free in that the head disc is formed with a recess 43, so that these parts project freely.

After the supporting plate 6 has thus been mounted on the head disc 4, the
gap centres of the two magnetic heads 11 and 12 are situated at a level having a
distance b from the reference main surface 17 of the basic portion 8 of the supporting
plate 6, which level coincides with the radial bounding surface 44 of the head disc 44 to
which the supporting plate 6 is secured. It is now assumed that the predetermined level
relative to the head disc 4, to which level the gap centres of the two magnetic heads 11
and 12 must be adjusted, should be situated at a distance d from the radial bounding
surface 44 of the head disc 4, as is indicated in Flg 7. For this purpose the head disc 4
is provided with a set-screw 46 in a threaded bore 45, the free end of said screw
cooperating with that part of the basic portion 8 of the supporting plate 6 which



10

-~

PHO 86.512 EP 7 0271167

substantially faces the limbs 9 and 10. Thus, by bending said part of the basic portion 8
of the supporting plate 6 by means of the set-screw 46, a$ a result of which the two
limbs 9 and 10 are adjusted similarly, it is possible to adjust both magnetic heads and
their gap centres together to the predetermined level, which is situated at a distance d
from the radial bounding surface 44 of the head disc 4. As can be seen, this requires
only one set-screw 46 which cooperates with the basic portion 8 of the supporting plate
6, which portion is wider than the limbs 9 and 10, which is simple to realize without
any problems owing. to lack of space.

The essential feature of the present method is that first of all the gap
centres of the two magnetic heads are brought at the same level relative to a reference
surface of the supporting plate and subsequently, after the supporting plate has been
secured to the head disc, they are together adjusted to the predetermined level relative
to the head disc by means of a set-screw. '
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CLAIM:

N

1. A method of adjusting the gaps (30, 33) of two magnetic heads (11, 12)
arranged on one head disc (4), which heads are disposed adjacent one another in one
plane and are arranged on the head disc (4), which is rotatable in operation, by means
of a common supporting plate (6), one end portion of the supporting plate (6) being
provided with a slot (7) to form two limbs (9, 10) which project from a basic portion of
the supporting plate and whose free ends each carry one of the two magnetic heads (11,
12) arranged on the same main surfaces of the limbs (9, 10), the supporting plate (6)
being secured to the head disc (4) with its basic portion after which the head-width-
related gap centres of the two magnetic heads are adjusted to a predetermined level
relative to the head disc, characterized in that the distances between the head-width-
related gap centres of the two magnetic heads (11, 12), which heads are arranged on the
limbs (9, 10) of the supporting plate (6), and a main surface of the basic portion of the
supporting plate, which main surface constitutes a reference surface and corresponds in
level to the main surfaces of the limbs (9, 10) of the supporting plate (6) which carry
the magnetic heads (11, 12), are measured to determine the magnetic head with the
smaller distance, after which the basic portion of the supporting plate (6) is fixed and a
notching tool (36) exerts a pressure on the transition between the limb carrying the
magnetic head with the smaller distance and the basic portion of the supporting plate
from the side which is remote from the magnetic head (11) to permanently offset
substantially the entire limb (9) by plastic deformation until the head-width-related gap
centre of the magnetic head (11) on said limb is situated at the same level as the head-
width-related gap centre of the magnetic head (12) on the other limb, in that
subsequently the supporting plate (6), with the main surface of the basic portion which
constitutes the reference surface facing the head disc (4), is secured to the head disc (4)
in the area of the basic portion which is substantially remote from the limb (9, 10),
after which by means of a set-screw (46), which acts between the area of the basic
portion of the supporting plate (6) which substantially faces the limbs (9, 10) and the
head disc (4), said area of the basic portion of the supporting plate (6) is bent to adjust
the head-width-related gap centres of both magnetic heads (11, 12) together to the
predetermined level relative to the head disc (4).



