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3,049,796
MAGNETIC HEAD AND METHOD OF
MAKING SAME

Marvin Camras, Chicago, Ill., assignor to Armour Re-

search Foundation of Illinois Instituie of Techuology,
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Filed June 3, 1954, Ser. No. 434,281
15 Claims. (Cl. 28—155.5)

‘This invention relates to a magnetic head such as used
in magnetic recording, reproducing and erasing, and to
a method of making such a head.

It is an object of the present invention to provide a
novel methed for making a magnetic head.

It is a further object of the present invention to provide
a method of making a magnetic head wherein the gap
is disposed in a very precise straight line.

It is a still further object of the present invention to
provide a method for making a magnetic head wherein
the gap space is very small and accurate.

It is another object of the present invention to provide
a method for making a magnetic head wherein the sensi-
tive core material is completely annealed, and no me-
chanical operations are necessary on the head after an-
nealing.

It is still another object of the present invention to
provide a method of making a magnetic head whereby
the critical part of the head is held very securely and
permanently.

It is yet another object of the present invention to
provide a magnetic head which can withstand high tem-
peratures.

A further object of the present invention is to provide
a head wherein all record member contacting surfaces
are metal and to provide a novel method for making such
a head.

It is another and further object of the present inven-
tion to provide a multiple head having gaps in a very
precise straight line disposition, and to provide a novel
method for forming such a head.

Other objects, features and advantages of the present
invention will be more fully apparent from the following
detailed description taken in conjunction with the ac-
companying sheets of drawings, in which:

FIGURE 1 is a somewhat diagrammatic side eleva-
tional view illustrating a pair of sheeis of magnetic ma-
terial secured to a non-magnetic member in accordance
with a step in the method of the present invention;

FIGURE 2 is a top plan view of the sheets of FIG-

URE 1 and indicating diagrammatically the spot welds

between the sheets and the non-magnetic member;

FIGURE 3'is a fragmentary diagrammatic side eleva-
tional view of the structure of FIG. 1 illustrating an op-
tional step in the method wherein high pressure may be
applied to the confronting edges of the sheeis to further
close the gap therebetween;

FIGURE 4 is a diagrammatic plan view similar to
FIG. 2, but illustrating the step of severing the sheets
transversely into a plurality of pole subassemblies;

FIGURE 4A is a diagrammatic plan view similar to
FIGURE 4, but illustrating an alternative manner of
severing the sheets;

FIGURE 4B is a side elevational view of a magnetic
head formed by the method of FIGURE 4A;

FIGURE 35 illustrates a top plan view of a pole sub-
assembly secured to a metal mounting bracket in ac-
cordance with an optional step of the method;

FIGURE 6 is a fragmentary enlarged diagrammatic side
elevational view of the structure of FIG. 5;

FIGURE 7 is a fragmentary diagrammatic sectional
view illustrating a metal tape guide bracket secured to
the pole subassembly in accordance with a further op-
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tional step of the method, and illustrating a tape record
member in section cooperating with the guide;

FIGURE 8 illustrates a pole subassembly with legs
bent to receive energizing windings, and indicates the
step of clamping the pole strips to the non-magnetic mem-
ber at the gap portions thereof during the bending
operation;

FIGURE 9 illustrates a head utilizing the pole sub-
assembly of FIGURE 8§;

FIGURE 10 illustrates a manner of monuting a head
having the mounting bracket illustrated in FIG. 5 with
a metallic housing;

FIGURE 11 illustrates a step in a modified method
according to the present invention whereby a pair of
sheets are spot welded to a non-magnetic member to
accommodate removal of spaced portions of the sheets
in the construction of a multiple gap head;

FIGURE 12 illustrates the multiple head construction
of FIGURE 11 with the ends of the strips of magnetic
material bent to provide the legs for receiving energizing
coils;

FIGURE 12A is a transverse sectional view of the
head of FIGURE 12 and illustrates an optional construc-
tion for magnetic compensation of cross talk between
active gaps of a multiple head;

FIGURE 13 illustrates a step in a further method ac-
cording to the present invention, whereby a plurality of
magnetic sheets are simultaneously formed with a beveled
edge;

FIGURE 14 indicates a further step where the beveled
edges formed by the step of FIG. 13 are secured in con-
fronting relation to a generally V-shaped non-magnetic
member;

FIGURE 15 indicates the step of bending the extremi-
ties of the sheets after severing as in FIG. 4, or FIG. 11;

FIGURE 16 illustrates the manner in which the con-
fronting pole portions of FIGURE 15 may be rounded
to provide a smooth fape-receiving surface;

FIGURE 17 illustrates a still further modified form
of the method of the present invention wherein a pair
of sheets of magnetic material have edges disposed on
opposite sides of the end of a third sheet to provide a
pair of closely spaced gaps, separate subassemblies being
thereafter formed by the methods of FIG. 4 or FIG-
URE 11;

FIGURE 18 illustrates a combined erase-record-play-
back structure comstructed by the method of FIG. 17;

FIGURE 19 illustrates a modified head assembly which
may be formed from the structure of FIGURE 17; and

FIGURE 20 illustrates a method similar to that of
FIGURE 17 whereby the respective gaps are formed with
the end portions of separate sheets, which gaps may be
used in separate heads or combined into a multiple gap
head assembly having a greater spacing between the gaps
than the head assembly of FIGURE 18.

As shown on the drawings:

In the embodiment of the present invention illustrated
in FIGS. 1 through 10, a pair of rectangular sheets 10
and 11 have elongated edges thereof polished straight
and of suitable configuration to define the pole tips of
a magntic head for use in magnetic recording, repro-
duction or erasing. For example, the edges of the sheets
may be tapered as indicated at 12 in FIG. 1. The edges
of the sheets are disposed in confronting relation with a
non-magnetic material indicated at 13 interposed between
the confronting edges. The gap spacer 13 may be made
of beryllium copper, copper, platinum, or other metallic
material or material having a relatively high melting point
in relation to the annealing temperature for the magnetic
material of the sheets 10 and 11. The gap 13 may have
a typical thickness of 0.0001 to 0.00025 inch, and the
gap material may comprise an electroplated or evaporated
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film deposited on the confronting end edges of the sheets
for convenience in handling.

The sheets 10 and 11 are tightly clamped in confront-
ing relation upon a non-magnetic member 16, clamping
means being indicated diagrammatically at 17 and 18
for exerting a positive pressure on the outer ends of
the sheets. The clamping means 17, 18 thus represent a
jig for holding the confronting edges of the sheets in pre-
cise gap-defining relation. While the edges of the sheets
are thus pressed toward each other, the sheets are se-
cured to the non-magnetic member 16 which may
be made of “Everdur,” “Inconel,” nom-magnetic stain-
less steel, or other material capable of providing a rigid
surface for defining the positions of the confronting edges
of the sheets. The member 16 should preferably be of a
high resistivity material to minimize eddy current loss.

“Byerdur” is a copper-silicon alloy while “Inconel”
is a nickel-chromium-iron alloy. Non-magnetic man-
ganese steel alloys are also suitable for the member 16.

The manner of securing the sheets to the non-magnetic
member should provide a bond capable of withstanding
the annealing tempefature for the sheets, and perferably
the sheets are seciured to the non-magnetic member by
means of a series of spot welds as indicated diagram-
matically at 25 in FIGS. 1 and 2. A series of spot welds
are preferred to a continuous weld line because they
give lower electrical eddy curreat loss in the finished head.
The spot welds 23 may be closer to the gap 13 if desired,
However, if the welds are too close to the gap the weld-
ifig operation is apt to distort the precision of the gap
line.
~ The weld pits may then be cleaned off, and if neces-
sary, a high pressure may be applied at the gap portion by
means of 2 tool indicated at 27 in FIGURE 3 to further
close the gap 13 due to a peening or mushrooming action
of the confronting edges of the sheets. This peening
stép miay be applied after bending the side legs as shown
in FIGURE 8 if necessary.
~ FIGURE 4 illustrates the step of cutting the sheets
10, 11 and the non-magnetic member 16 transversely of
the gap 13 along severance lines such as 30 to divide the
sheets into subassemblies such as indicated at 31 in FIG.
4, each comprising magnetic pole strips 32 and 33 secured
to a non-magnetic support member 34 and having a non-
magnetic gap 35.

As indicated in FIG. 5 and 6, a mounting bracket 36
may be secured to the non-magnetic member 34, as by
means of spot welding as indicated at 37, and have aper-
tures 38 for receiving mounting screws in suspending the
head assembly in a metallic housing or the like.

As {llustrated in FIG. 7, for a head subassembly 31

which is to be utilized with a multi-channel tape, indi-
cdted in section at 49, a tape support and guide bracket
41 may be secured to the non-magnetic member 34 as by
means of spot welding, a weld being indicated at 42.
" it will be observed from FIG. 4, that the spot welds 25
are so disposed on the sheets that the severance lines 30
extend between adjacent welds. Each pair of strips 32
and 33 will then be properly secured to the cooperating
non-magnetic member 34,

As illustrated in FIG. 8, the outer extremities 32a
and 33a of the head subassembly 31 may be bent into
parallel relation while clamping solidly at the gap por-
tion of the strips as by means of clamps diagrammatically
indicated at 44 and 45. At this stage in the fabrication of
the head, the subassembly 31 may be polished at the
tape contacting faces 32b, 33b, and all final bending,
machining, grinding and other mechanical operations on
the subassembly completed. In this manner, the sensitive
core material may be completely annealed with no de-
traction from the beneficial effects of the annealing as a
result of sitbsequent meéchanical operations, as has heretc-
fore been necessary in the fmanufacture of commercial
heads.

10

15

20

25

30

35

50

60

65

75

4

The head subassembly of FIG. 8 is then hydrogen an-
nealed at a high temperature, for example 1900° F, if a
copper spacer is employed, or at a higher annealing tem-
perature if a higher melting point gap spacer is used. For
especially critical work the cores can be held in a jig
during annealing to prevent even slight warping and to
insure a precision fit in the final assembly without stressing
the cores.

After annealing, the pole piece structure 31 is complete;
however the structure can be given a light polish on the
pole faces 32b and 33b after annealing, although this
will be done automatically by the tape used on the head.

The pole piece structure 31 is preferably assembled in
nested relation with a pair of U-shaped yokes 50 and 51
having exciting windings 52 and 53 thereon.

FIGURE 10 illustrates the manner in which a head as-
sembly such as shown in FIG. 9 but with the support
bracket shown in FIGS. 5 and 6, may be mounted in a
shielded housing 54 by means of mounting screws 55 and
56 passing through the apertures 38 in the mounting
bracket 36. The shielded housing may have tape guide
members 58 and 59 adjustably secured thereto by means
of slots therein receiving clamping screws 60, with one
channel of a tape indicated diagrammatically at 61 travel-
ing over the confronting poles of the head subassembly
31, while adjacent channels of the tape cooperate with
surfaces may be of magnetic material to act as magnetic
keepers. It will be appreciated that a head assembly of
this construction can withstand high temperatures and
provides tape contacting surfaces which are all of metal.

FIGURE 4A and 5B illustrate a modified method in
accordance with the present invention wherein the sheets
19 and 11 of FIGURE 2 are cut along curved severance
lines such as 63 to provide curved pole pieces such as
64 and 65 secured to an arcuate non-magnetic strip 66,
FIGURE 4B. The magnetic circuit of the resultant
head may be completed in any suitable manner, as by a
base strip 67 lapping the lower ends of the polepiece
strips. In the head of FIGURE 4B, the flat pole strips 65
and 66 lie in a common plane parallel to the plane of the
non-magnetic strip 66.

FIGS. 11 and 12 illustrate a modified method wherein
a plultiple head construction is formed. A pair of sheets
with confronting edges are secured to a non-magnétic
member 70 in a manner similar to that shown in FIG.
2, except that the spot welds such as indicated at 71
are preferably formed in spaced groups so that when the
sheets are cut into separate strips in a manner similar
to that shown in FIG. 4, every other strip of the sheet
can be removed from the non-magnetic support member
78 to provide the structure shown in FIG. 11 with suc-
cessive pairs of strips 72, 73 secured 1o a continuous non-
magnetic member 70 and defining gaps 74. In other
Y/ords, in this modified method, the sheets only are severed
into strips, with the depth of cut adjusted so as not to
cut through the support member 70. Instead of removing
a strip portion between adjacent pole pairs by making two
svaced parallel cuts in the sheets, the structure of FIG-
URE 11 may be formed by milling spaced slots in the
sheets at a depth to remove the magnetic material of the
sheets without disturbing the non-magnetic support mem-
ber 70. The milled cuts may be quite narrow where
closely spaced heads are required.

The multiple gap assembly 75 shown in FIG. 12 is
formed from the structure of FIG. 11 by bending the
outer extremities 72a, 73a into parallel relation for re-
ceiving windings as in the embodiment of FIG. 9, the coil
for each of the legs 724, for example, ordinarily being
connected in a separate electric circuit. Spacer strips of
non-magnetic metal such as that indicated at 77 in FIG-
URE 12 are preferably spot welded to the non-magnetic
member 70 between each adjacent pair of gaps 74 of the
multiple head construction for supporting a multichannel
tape having channels traveling over the respective gaps 74,
and for isolating adjacent gaps. The non-magnetic spacer
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strips such as 77 may be applied before bending the legs
73a and 72a of the assembly or alternatively, the spacer
strips may be a part of a housing in which the multiple
head assembly is mounted.

Instead of using each pair of poles 72, 73 for recording
or playback, alternate pairs such as 72°, 73" act as mag-
netic keepers. These unused pole units may be made
narrower than the ones which are used. The unused pole
legs 72a, 73a may be bent cut of the way, cut-off, or
wound with compensating coils such as indicated at 73c to
prevent cross talk. Alternatively the pole legs of the pairs
72’, 73’ may be crossed over as indicated in FIGURE
12A for magnetic compensation of cross talk. It will be
understood that the compensating windings such as 73c¢
would be connected to the energizing coils of the active
poles in such a manner as to oppose leakage flux between
adjacent pairs of active poles during recording, and to in-
duce a voltage in series with the active coils opposing a
voltage induced in the active coils by any leakage flux
from channels associated with adjacent active pairs of
poles.

The head may then be subjected to the desired mechani-
cal operations as in the previous embodiment. If desired
holes indicated at 88 and 81 may be drilled in the oppo-
site ends of the non-magnetic member 70 for supporting
the multiple head construction in a metal shielding hous-
ing in a manner similar to that indicated in FIG. 10.

After all mechanical operations, the multiple head sub-
assembly shown in FIG. 12 is annealed as in the previous
embodiment and assembled with coils in a housing in a
manner such as indicated in FIGS. 9 and 10 of the pre-
vious embodiment, as by means of screws extending
through the apertures 88, 81 and secured to the metal
housing to suspend the multiple gap head construction
from the housing.

It will be understood that a multiple head formed by
the above method will have a very precise straight line
of gaps, and that the head assembly will not be subiect to
plastic flow and temperature effects such as are encoun-
tered in plastic embedded type heads.

In FIGS. 13 to 16, a further embodiment of the present
invention is illustrated wherein a fixture 99 is employed to
bevel an elongated edge of each of a plurality of sheets 91,
which may be made of permalloy, by means of angle sur-
face lapping, a beveled edge being indicated at 91a.

A pair of such sheets 91 are secured to a generally V-
shaped non-magnetic member 93, as by spot welds indi-
cated diagrammatically at 94 with the beveled edges 91a
in spaced confronting relation and separated by gap ma-
terial 96 which may be provided in any one of the man-
ners, previously described. The gap may be pressed to-
gether during welding by bending the sheets 91 and the
legs of the V-member 83 upwards. This may in some
cases be an alternative to the step of FIGURE 3. The
structure of FIG. 14 may be severed either in the manner
iltustrated in FIG. 4 or the manner illustrated in FIG. 11
to provide either a plurality of single gap heads, or 2 mul-
tiple head construction. A number of single gap head
subassemblies may be formed such as the subassembly 99
indicated in FIG. 15 having pole strips 16¢ and 101 with
confronting beveled edges 1664 and 101z defining a non-
magnetic gap 102 and secured to a generally V-shaped
non-magnetic member 184. The legs 1885 and 181b of
the strips may be bent parallel while the gap portion is in
a clamping fixture as previously. Thereafter as indicated
in FIG. 16, the upper surface of the pole strips 18¢ and
161 may be rounded as indicated at 19¢c and 1¢ic to
provide a smooth rounded tape-contacting surface for the
head assembly which may be assembled as indicated in
FIG. 9.

In FIGS. 17 and 18 is illustrated a still further modi-
fication of the method of the present invention wherein a
pair of sheets of magnetic material 110 and 111 have
edges secured in confronting relation to an end portion
112¢ of a third sheet 112 disposed therebetween. The
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members are secured to a pair of elongated generally V-
shaped non-magnetic members 114 and 115, one on either
side of the center sheet 112, as by spot welding as in the
previous embodiments, spot welds being indicated be-
tween the member 114 and the sheet 119 at 117, between
the member 114 and the sheet 112 at 118, between the
sheet 112 and the member 135 at 119, and between the
member 115 and the sheet 111 at 128, to closely space
elongated gaps 122 and 123 thus defined by the structure,
The heads so formed may utilize the cross field principle
disclosed in my copending application Serial No. 248,360,
or the gaps may be more widely spaced for conventional
operation of the resulting heads. It will be understood
that the sheet 110 may have deposited thereon a gap ma-
terial of thickness to define an erase gap at 122, while
the sheet 111 may have gap material deposited thereon
of thickness to define a record-playback gap at 123. Al-
ternatively the sheet 112 may carry the gap spacer mate-
rial on its respective gap defining faces. The sheets 118
and 111 may have their flat end faces tapered as indi-
cated at 127 if desired.

The structure of FIG. 17 may be severed to provide a
plurality of separate heads in the manner illustrated in
FIG. 18, with each pole piece structure comprising a pair
of outer pole strips 139 and 131 having end edges dis-
posed in confronting relation with an end portion 1324
of a common leg 132 to define an erase gap 134 and a
record-playback gap 135, the outer poles being secured
with the common center leg 132 by means of V-shaped
non-magnetic strips 137 and 138 welded as indicated in
FIGS. 17 and 18. To complete the magnetic circuits for
an assembled head, a pair of U-shaped yoke core pieces
1490 and 141 may be provided for cooperation with the
legs 136a and 131a bent as in the previous embodiment
in conjunction with the common center leg 132, with an
erase winding 145 on the outer leg ¥30 and a record-play-
back winding 146 on the outer leg 131.

It will be understood that the svitable mechanical oper-
ations and annealing are performed on the pole piece
structure prior to assembly as in the previous embodi-
ments.

Alternatively as indicated in FIG. 19, the structure of
FIG. 17 may be divided into pole piece assemblies where-
in the sheets 116 and 111 provide strips 151 and 152
which extend generally at right angles to the common leg
153 provided by the strip 112, the strips being secured
together by means of V-shaped non-magnetic members
154 and 155 as in the previous embodiments. The mag-
netic circuits are completed by generally L-shaped mem-
bers 158 and 159 having windings 169 and 161 thereon
and suitably secured to the outer ends of the strips 151
and 152 and the lower end of the leg 153. The cuter ex-
tremities of the strips 151 and 152 may be turned down
as indicated at 1514 and 152« to provide a more conven-
ient tape receiving surface if desired and to give a
smoother frequency response characteristic. This head
construction resembles that shown in my copending ap-
plication Serial No. 249,348, now Patent No. 2,785,232,
of which the present application is a continuation-in-part.

FIG. 20 illustrates a head which is made by a method
representing a modification of the method illustrated in
FIG. 17 in that each of the sheets 118 and 111 is secured
in confronting relation to a separate upright sheet such
as indicated at 112, the method otherwise being readily
understood from the description in connection with FIG.
17. The resulting head construction comprises a pair of
outer leg strips 17¢ and 171 each disposed in confront-
ing relation to an end portion of a center leg, 172 for leg
176 and 173 for strip 171. The leg 170 has its pole por-
tion secured with the leg 172 by means of a generally V-
shaped non-magnetic member 175, while a generally V-
shaped non-magnetic member 176 secures the leg 173
with the strip 171. U-shaped yoke members 177 and 178
complete the magnetic circuits for the pole subassemblies.
The gap between the legs 176 and 172 indicated at 186
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may be an erase gap while the gap between the legs 173
and 171 indicated at 181 may be a record-playback gap
for a multiple gap head asseritbly, or the gaps may be
utilized in entirely separate héads. Im a multiple gap head
assembly, the pole subassemblies may be mounted as sep-
arate structures and brought as close together or spaced
as far apart as desired. It is usually desirable to fill the
space between members 172 and 173 with laminations of
magnetic material in multiple gap applications.

While I have described certain specific embodiments it
will be apparent that many modifications and variations
may be made without departing from the scope of the
novel concepts and teachings of the present invention.

I claim as my invention:

1. The method of making a magnetic head which com-
prises polishing and finishing elongated straight edges of
a pair of sheets of maguetic material, depositing on at
least one of said edges a layer of non-magnetic material of
predetermined thickness and of melting point to withstand
an amnealing temperature of said sheets of magnetic ma-
terial, placing said shests in overlapping relation to a flat
surface of an elongated member of non-magnetic material
with said edges of said sheets disposed in confronting re-
lation and spaced the thickness of said layer of non-mag-
netic material therebetween, applying positive pressure to
said sheets to press said edges toward each other, and into
paraliel relationship, while so applying positive pressure
to said sheets spot welding said sheets to said elongated
non-magnetic member at predetermined longitudinally
spaced intervals, making a series of transverse cuts on the
welded assembly along lines extending between spot weld-
ed regions to divide said assembly into a plurality of
magnetically separate pole subassemblies each including a
pair of confronting poles provided by a portion of each
of the respective edges of said sheets with a non-magnetic
gap therebetween provided by a portion of the layer de-
posited on said edges, forming said pole subassemblies
into finished configuration, and annealing said pole sub-
assemblies at the annealing temperature.

2. The method of making a magnetic head which com-
prises placing & pair of sheets of magnetic material hav-
ing straight elongated edges in overlapping relation to an
elongated member of non-magnetic material with said
elongated edges disposed in spaced parallel confronting
relation, spot welding said sheets to said elongated non-
magnetic member at predetermined longitudinally spaced
intervals while maintaining said sheets in said spaced
parallel confromting relation, making a series of trans-
verse cuts on said sheets along lines extending between
spot welded regions to divide said sheets into a plurality
of magnetically separate pole subassemblies each includ-
ing a pair of pole strips provided by a portion of each of
the respective sheets and defining a non-magnetic gap
therebetween, performing all severe mechanical opera-
tions on the magnetic material of said subassemblies and
performing at least one severe mechanical operation on
said magnetic material which substantially affects the
magnetic characteristics of said magnetic material prior
to the annealing thereof, annealing said pole subassem-
blies, and assembling said pole subassemblies with coop-
erating core parts and windings to form a completed
magnetic head.

3. The method of making a magnetic head which com-
prises securing non-magnetic material of predetermined
melting point to an edge of a flat planar sheet of mag-
netic material, bringing said edge of said sheet into close
proximity with an end portion of a second flat planar
sheet of magnetic material with the sheets separated by
said non-magnetic material, applying positive pressure to
said sheets to urge said edge towards said end portion,
while so applying positive pressure to said sheets welding
said sheets to an elongated non-magnetic member with
the member spanning between the sheets to secure said
edge in rigid spaced relation to said end portion, com-
pleting all mechanical operations on the magnetic material
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of said sheets and performing at least one severe me-
chanical operation on said magnetic material which sub-
stantially affects the magnetic characteristics of said mag-
netic material to form the same into a plurality of pole
subassemblies having magnetically isolated gaps and ready
for final assembly without further mechanical operations,
and thereafter annealing said subassemblies at a tempera-
ture below the melting point of said gap material.

4. The method of making a magnetic head which com-
prises placing a pair of flat sheets of magnetic material
in overlapping relation to respective flat surface portions
of a member of non-magnetic material with adjacent end
portions of the sheets disposed in spaced parallel rela-
tion to define an elongated non-magnetic gap, while
maintaining said end portions of said sheets in said
spaced parallel relation securing said sheets to said non-
magnetic member with the non-magnetic member span-
ning between said sheets by means of a metal to metal
surface bond to secure said end portions in rigidly spaced

slation, making a series of transverse cuts on the result-

ing assembly to divide said assembly into a plurality of
magnetically separaie pole subassemblies each including
a pair of pole strips provided by a portion of each of
the respective sheets and with a non-magnetic gap be-
tween said pole strips provided by a portion of the elon-
gated gap between the spaced end portions of the sheets
and with a portion of said non-magnetic member se-
cured to said pole strips and spamning therebetween,
scuring a metal mounting bracket to said portion of
said non-magnetic member by means of a metal to metal
surface bond, thereafter annealing the pole sub-assembly,
mounting said pole subassembly with cooperating core
parts and windings to provide a completed head as-
sembly, and suspending said head assembly in a housing
by means of said mounting bracket.

5. The method of making a magnetic head which
comprises placing a pair of sheets of magnetic material
in overlapping relation to a member of non-magnetic
material with adjacent end portions of the sheets dis-
posed in spaced parailel relation to define an elongated
non-magnetic gap, while positively pressing said end por-
tions of said sheets toward each other securing said
sheets to said non-magnetic member with the non-mag-
netic member spanning between said sheets by means of
a metal to metal snrface bond to secure said end por-
tions in rigidly spaced relation, making a series of trans-
verse cuts on the resnlting assembly to divide said as-
sembly into a plurality of magnetically separate pole
subassemblies each including a pair of pole strips pro-
vided by a portion of each of the respective sheets and
with a non-magnetic gap between said pole strips pro-
vided by a portion of the elongated gap between the
spaced end portions of the sheets and with a portion of
said non-magnetic member secured to said pole strips
and spanning therebetween, securing a tape support and
guide bracket to said nom-magnetic member portion by
means of a metal to metal surface bond, bending said
subassembly into final configuration, annealing said sub-
assembly, and assembling said subassembly with cooper-
ating core parts and windings to provide a completed
magnetic head.

6. The method of making a magnetic head which com-
prises placing a pair of sheets of magnetic material in
overlapping relation to a member of non-magnetic ma-
terial with adjacent end portions of the sheets disposed in
spaced parallel relation to define an elongated non-mag-
netic gap, securing said sheets to said non-magnetic
member with the non-magnetic member spanning be-
tween said sheets by means of a metal to metal surface
bond to secure said end portions in rigidly spaced rela-
tion, making a series of transverse cuts on the resulting
assembly to divide said assembly into a plurality of mag-
netically separate pole subassemblies each including a
pair of pole strips provided by a portion of each of the
respective sheets and with a non-magnetic gap between

“
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said pole strips provided by a portion of the elongated
gap Dbetween the spaced end portions of the sheets and
with a portion of said non-magnetic member secured to
said pole strips and spanning therebetween, bending said
pole strips to provide generally parallel legs extending
past said non-magnetic member portion on opposite sides
thereof, thereafter annealing said sub-assemblies, and
assembling said subassemblies with cooperating core parts
to define closed magnetic circuits therewith and with
windings linking said magnetic circuits.

7. The method of making a pole subassembly for a
magnetic head, the subassembly to be annealed at a given
temperature, which comprises securing to an edge of a
strip of magnetic material non-magnetic material with
a melting point above said annealing temperature, plac-
ing said edge of said strip of magnetic material in spaced
parallel relation to the end portion of a second strip of
magnetic material with said non-magnetic material in-
terposed therebetween, applying positive pressure to said
strips to press said non-magnetic material against said
end portion of said second strip, securing said strips to a
non-magnetic member by means of a metal to metal sur-
face bond with the member spanning between said
strips and securing said edge and said end portion in
fixedly spaced relation, bending said strips into final
configuration, and thereafter annealing the resulting
structure at said given temperature,

8. The method of making a magnetic head which
comprises placing respective end portions of a pair of
flat planar sheets of magnetic material in overlapping
relation to respective flat planar surface portions of an
elongated member of non-magnetic metallic material
with end surfaces of the respective sheets disposed in con-
fronting parallel relation and separated by a non-mag-
netic material of uniform thickness and of melting point
to withstand an annealing temperature of said sheets of
magnetic material, applying positive pressure to said
sheets to press said end surfaces of the respective sheets
toward each other into parallel relation, while said end
surfaces of the respective sheets are being pressed to-
ward each other into parallel relation securing said end
portions of said sheets to said elongated nonmagnetic
member by means of a metal to metal surface bond,
cutting and removing portions of said sheets while main-
taining said non-magnetic member substantially intact
to provide a plurality of spaced pairs of pole strips each
secured to said non-magnetic member and defining a
non-magnetic gap therebetween and with said non-mag-
netic member rigidly determining the position of said
pairs of pole sirips relative to each other along said
non-magnetic member, bending said pole strips into
finished configuration, and thereafter annealing said pole
strips while secured to said non-magnetic member at the
annealing temperature.

9. The method of making a magnetic head which com-
prises placing respective eand portions of a pair of flat
planar sheets of magnetic material in overlapping rela-
tion to respective flat planar surface portions of an elon-
gated member of non-magnestic metallic material with
end surfaces of the respective sheeis disposed in con-
fronting paralle! relation and ssparated by a non-mag-
netic material of uniform thickness and of melting point
to withstand an annealing temperature of said sheets of
magnetic material, applying positive pressure to said
sheets to press said end surfaces of the respective sheets
toward each other into paraliel relation, while said end
surfaces of the respective sheets are being pressed to-
ward each other into parallel relation securing said end
portions of said sheets to said elongated non-magnetic
member by means of a metal to metal surface bond,
making a series of transverse cuts on the assembly
through said shests and said elongated member to di-
vide said assembly into a plurality of separate magnetic
head assernblies each including a pair of confrouting
poles provided by respective portions of said end surfaces
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with a non-magnetic gap therebetween provided by a
portion of said non-magnetic material, and thereafter
annealing said magnetic head assemblies at the anneal-
ing temperature.

10. The method of making a magnetic head which
comprises placing respective end portions of a pair of
flat planar sheets of magnetic material in overlapping
relation to respective angularly related surface portions
of an elongated member of non-magnetic metallic ma-
terial with the end portions having a corresponding angle
therebetween but with end surfaces of the respective
sheets disposed in confronting parallel relation and sep-
arated by a non-magnetic material of uniform: thickness
and of melting point to withstand an annealing temper-
ature of said sheets of magnetic material, applying posi-
tive pressure to said sheets to press said end surfaces
of the respective sheets toward each other into parallel
relation, while said end surfaces of the respective sheets
are being pressed toward each other into parallel rela-
tion securing said end portions of said sheets to the re-
spective angularly related surface portions of said elon-
gated member by means of metal to metal surface bonds,
making a series of transverse cuts on the sheets along
lines extending transversely to said clongated member
to divide said sheets into a plurality of magnetically sep-
arate pole sub-assemblies each including a pair of pole
strips provided by a portion of each of the respective
sheets and defining a non-magnetic gap therebetween,
performing at least one severe mechanical operation on
said magnetic material which substantially effects the
magnetic characteristics of said magnetic material prior
to annealing thereof, annealing said pole-sub-assemblies,
and assembling said pole sub-assemblies with cooperating
core parts and windings to form a completed magnetic
head.

11. The method of making a magnetic head which
comprises securing a pair of sheets to a non-magnetic
member by means of a metal to metal surface bond with
portions of the sheets disposed in spaced parallel relation
and the non-magnetic member spanning therebetween,
making a series of transverse cuts through said sheets
and said non-magnetic member to divide said sheets into
a plurality of pairs of pole strips each including a pair
of confronting poles secured to a portion of said non-
magnetic member, bending said strips around said non-
magnetic member to extend generally parallel from said
member, thereafter annealing each of said pole assem-~
blies, and assembling said pole assemblies with cooperat-
ing core parts to form a closed magnetic circuit with a
winding linking said circuit.

12. The method of making a magnetic head which
comprises polishing and finishing elongated straight edges
of a pair of sheets of magnetic material, depositing on at
least one of said edges a layer of non-magnetic material
of predetermined uniform thickness and of melting point
to withstand an annealing temperature of said sheets of
magnetic material, placing said sheets in overlapping re-
lation to an elongated member of non-magnetic material
with said edges of said sheets disposed in confronting
parallel relation and spaced the thickness of said layer
of non-magnetic material therebetween, applying posi-
tive pressure to saild sheets to press said edges toward
each other into parallel relation, while said edges are
being positively pressed toward each other welding said
sheets to said elongated non-magnetic member at spaced
points along said non-magnetic member, cutting and re-
moving portions of said sheets between said points where
said sheets are welded to said non-magnetic member while
maintaining said non-magnetic member substantially in-
tact to provide a plurality of spaced pairs of pole strips
each secured to said non-magnetic member and defining
a non-magnetic gap therebetween and with said non-
magnetic member rigidly determining the position of said
pairs of pole strips relative to each other along said non-
magnetic member, bending said pole strips into finished
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configuration, and thereafter annealing said pole strips
while secured to said non-magnetic member at the an-
nealing temperature,

13. The method of making a magnetic head which
comprises securing & pair of strips of flat planar magnetic
material to a non-magnetic member with end portions
of the strip disposed in closely spaced relation and the
non-magnetic member spanning therebetween, bending
the strips about said non-magnetic member to extend
on opposite sides of the member in spaced parallel re-
lation, thereafter annealing said structure, and assem-
bling said core structure with cooperating core parts {o
define a closed magnetic circuit with a winding linking
said circuit.

14. The method of making a magnetic head which
comprises polishing and finishing elongated straight edges
of a pair of sheets of magnetic material, depositing on
at least one of said edges a layer of non-magnetic mate-
rial of pre-determined uniform thickness and of melting

point to withstand an annealing temperature of said sheets 2

of magnetic material, placing said sheets in overlapping
relation to a flat surface of an elongated member of
non-magnetic material with said edges of said sheets dis-
posed in confronting parallel relation and spaced the
thickness of said layer of non-magnetic material there-
between, applying positive pressure to said sheets to
press said edges toward each other into parallel rela-
tion while said edges are being positively pressed toward
each other welding said sheets to said elongated non-
magnetic member, making a series of transverse cuts
on the welded assembly along lines to divide said as-
sembly into a plurality of magnetically separate pole
subassemblies each including a pair of confronting poles
provided by a portion of each of the respective edges of
said sheets with a non-magnetic gap therebetween pro-
vided by a portion of the layer deposited on said edges,
bending the magnetic material of said pole sub-assemblies
into finished configuration, and thereafter annealing said
pole sub-assemblies at the annealing temperature.
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15. The method of making a magnetic head which
comprises polishing and finishing ¢longated straight edges
of a pair of sheets of magnetic material, depositing on
at least one of said edges a layér of non-magnetic mate-
rial of predetermined thickness and of melting point to
withstand an annealing temperature of said sheets of
magnetic material, placing said sheets in overlapping
relation to a flat surface of an elongated member of non-
magnetic material with said edges of said sheets dis-
posed in parallel confronting relation and spaced the
thickness of said layer of non-magnetic material there-
between, applying positive pressure to said sheets to
press said edges toward each other in parallel relation,
while said edges are being positively pressed toward each
other welding said sheets to said elongated non-magnetic
member, making a series of transverse cuts on the welded
assembly through said sheets and said elongated mem-
ber to divide said assembly into a plurality of separate
magnetic head assemblies each including a pair of con-
fronting poles provided by a portion of each of the re-
spective edges of said sheets with a non-magnetic gap
therebetween provided by a portion of the layer of de-
posited material, and annealing said magnetic head as-
sembly at the annealing temperature.
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