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CORE STRUCTURE FOR MAGNETIC
TRANSDUCER HEAD

Marvin Camras, Chicago, Iil., assignor to Armour Re-
search Foundation of Xlinois Institute of Technology,
Chicago, Ill., a corporaticn of IHinois

Application November 3, 1950, Serial No. 193,899
29 Claims., (CL 179—100.2)

This invention relates to a core structure for magnetic
transducer heads, and more particularly, to a novel core
structure having a plurality of nested component parts,
with preformed non-magnetic gaps.

One common form of eleciromagnetic transducer head
for magnetic recording and reproducing devices is a head
having a core structure with confronting poles with a
narrow non-magnetic gap therebetween and over which
poles the magnetic record member successively passes.
Such a head structure is thus of the type which employs

what is commonly known as longitudinal magnetization. *

I have heretofore found that longitudinal magnetization
is greatly improved, as is playback from a record having
longitudinal magnetization thereon, if the record member
passes over a relatively long iron, or other high perme-
ability, path before it reaches the non-magnetic gap, and
then again passes over a long iron, or other high perme-
ability, magnetic path before it leaves the head assembly.
It has further been found that core structures are much
more efficient when they provide a substantially closed
path for the flux in the head.

Head constructions of the general character above re-
ferred to, while efficient, have been in the past awkward
or expensive to manufacture. One of the principal fea-
tures and objects ‘of the present invention is to provide
novel core constructions for magnetic transducer heads
which are economical to manufacture, which are rugged
and reliable in use, and which are highly efficient in
performance.

It is a further object of the present invention to provide
a novel core structure for magnetic transducer heads,

It is a still further obiect of the present invention to
provide a novel nested pole arrangement for electro-
magnetic transducer heads.

Another and further object of the present invention
is to provide a novel method and means for assembling
the component parts of an electromagnetic- transducer
head.

Another and still further object of the present invention’

is to provide a novel core structure for electromagnetic
transducer heads having a plurality of nested component
parts and having at least one preformed non-magnetic
gap in one of such component parts.

The novel features which I believe to be characteristic
of my invention are set forth with particularity in the
appended claims, My invention itself, however, both as
to its organization, manner of construction, and method
of assembly, together with further objects and advantages
thereof, may best be understood by reference to the

following description taken in connection with the accom-

panying drawings, in which:
Figure 1 is an isometric view of the core, pole and
coil structure of a magnetic transducer erase head;
Figure 2 is an isometric view showing a pair of struc-
tures similar to the one illustrated in Figure 1 mounted
in a complete magnetic transducer head for 2 magnetic
recording and reproducing device;
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Figure 3 is a vertical sectional view taken along the
line YII-III of Figure 2;

Figure 4 is a front elevational view of the structure
shown in Figure 1 with one coil remowed in order to
show the details of the core structure;

Pigure 5 is a front elevational view of a core and coil
assembly of a magnetic. transducer head illustrating a
modified form of the present invention;

Figure 6 is an exploded, isometric view of the core
structure of the head shown in Figure 5;

Figure 7 is a front elevational view of a core and coil
assembly illustrating a third embodiment of the present
invention;

Figure 8 is an exploded, isometric view of the core
structure of the head shown in Figure 7;

Figure 9 is a fragmentary, sectional view taken along
the line IX—IX of Figure 7;

Figure 10 is a front elevational view of the core and
coil assembly of a magnetic transducer head illustrating
a fourth embodiment of the present invention;

Figure 11 is an exploded, isomeiric view of the core
of the head shown in Figure 10;

Figure 12 is a front elevational view of a core and coil
assembly of a magnetic tfransducer head  illustrating a
fifth embodiment of the present invention; and

Figure 13 is an exploded, isometric view of the core
construction of the head shown in Figore 12.

This application is a continuation-in-part of my co-
pending application entitled “Magnetic Transducer Head”,
U. S. Serial No. 690,877, filed August 16, 1946, now
U. S. Patent No. 2,549,771 issued April 24, 1951, which
in turn is a continuation-in-part of a copending applica-
tion Serial No. 596,781, filed May 30, 1945, now U. S.
Patent No. 2,481,393 issued September 6, 1949. The
claims of my parent case Serial No. 620,877 relate gen-~
erally to the use of a magnetic keeper in conjunction
with an electromagnetic transducer head. In my copend-
ing application entitled “Magnetic Transducer Head
Assembly,” filed October 3, 1950, U. S. Serial No.
188,208, now Patent No. 2,736,775, issued February 28,
1956, which is also a continuation-in-part of U. S. Serial
No. 690,877, I have claimed a novel relationship between
the width of the pole pieces of a magnetic transducer
head assembly with respect to the width of the record
member and with respect to each other, The present
application is directed to the novel construction of the
core itself and to the method of assembling the core
structure and its associated coils into a head assembly, as
well as to the physical construction of the head assembly.

In Figure 1 of the drawings, the transducer or mag-
netic recording and reproducing head 10 includes a pair
of signal coils 11 and 12 which are preferably series
connected. The leads from these two coils 11 and 12 are
indicated at 13 and 14.

In addition to the coils 11 and 12, a few turns of wire
are taken around the core structure generally indicated
at 15 above each coil 11 and 12 as at 16 and 17. These
high frequency windings 16 and 17 are wound in a reverse
sense with respect to each other and series connected by
the cross lead 18. The input leads of the coils 16 and 17
are indicated at 19 and 20.

The core and pole structures of the head 10 may be
seen best from an inspection of Figure 4 of the drawings.
As shown, it is made up of two U-shaped members 21 and
22 and two inverted L-shaped members 23 and 24. The
vertical leg 25 on the L-shaped piece 23 and the vertical
leg 26 on the L-shaped piece 24 extend down between
the upstanding legs of the two U-shaped pieces 21 and 22
in snug nested engagement therewith. Thus, it is ap-
parent that the inner surface portion of the legs of the
U-shaped piece 21 and the outer surface portions of the
legs of the U-shaped piece 22 defines snug support grooves
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for the vertical legs of the L-shaped pieces. The
L.-shaped pole pieces 23 and 24 also have their short legs
27 and 28 projecting toward each other to form polar
portions. A short non-metallic gap lies between the two
confronting ends, of the pole portions 27 and 28. It is
filled with solder, or other suitable non-magnetic ma-
terial 29 which acts as a binder to secure the two
L-shaped pole pieces 23 and 24 together as a unit. It
is preferable that the legs 27 and 28 be slightly curved
as shown, and that their upper surface be smooth so
that an elongated magnetizable tape such as the tape 39
may ride thereover.

It will be apparent that the two nested U-shaped pole
pieces 21 and 22 define recesses to receive the legs of
the L-shaped pleces 25 and 26. Moreover, the depth of
these recesses is approx1mate1y the length of the leg
portions of the pole p1eces 25 and 26 inserted therein,
thereby providing a maximum degree of efﬁc1ency and
most effective utlhzatlon of matefial.

As shown in Figure 4, the tape 30 s broken away over
the center portxon to more clearly show the pole structure,
and as shown in Figure 3, the tape 30 is of the dual-
channel type. That is to say, the tape 30 is slightly
more than twice the width of the pole pieces 27 and 28.

As may be seen best in Figures 2 and 3 of the draw-
ings, the magnetic transducer head 10 is assembled in a
two-piece housing of non-magnetic, non-conducting ma-
terial indicated generally at 31. This housing 31 includes
a rear housing member 32 and a front housing member
33 which are provided with confronting recessed portions
34 and 35, respectively, into which the head 190 is assem-
bled as indicated in Figure 3. The upper wall of the
plate 33 is provided with an opening 36 through which
the upper surface of the polar portions 27 and 28 slightly
project. Also mounted in the upper surface of the plate
member 33 is a keeper 37 which is formed of soft iron
or other suitable magnetic material having relatively high
permeability and low magnetlc ‘retentivity.

This keeper 37 is in the form of a strap embedded
in the upper surface of the plate member 33 and extends
over the entire upper surface, so that approximately half
of the width of the tape 39, as it rides over the housing
31, is in contact with this keeper 37. This keeper thus
prevents the magnetic-field set up by the head 19 during
the recording process from influencing the -adjacent
chatinel on the tape 30, and also on .playback prevents
stray pick-up from the adjacent channel.

‘As shown in Figure 2, the housing 31 is also arranged

to have mounted therein an erase coil unit 38 which

includes a core 39 similar to the core of the magnetlr'
recording and reproducing head 26 and having a pair
of coils 40. and 41 thereon. The erase coil will not,
however, have any auxiliary high frequency windings

such as the-high frequency windings 16 and 17 on the

recording and. reproducing head 1¢, and the non-magnetiz

gap between the confronting polar pOLthIlS of 'the core

39 will be shghtly wider than the gap in the recording
head 10. This is to enable complete demagnetization "of
the. channel on the record member. 30 when it passes over
the gap 42 in the erase head.

The coﬂs 40 and 41 are, of course, supplied with high
frequency electric energy durmg the recordmg process
in ‘accordance with a, technique. which is well known to
those ‘skilled in the art. It will furthermore -be runder-
erase ‘head 38 and then over: the recordmg and reproduc—
mg'h_ead, 19 during the recording operation.

It will be observed that the keéeper 37 also. lies- adja-
cent the erase head 38 so as to. prevent interference with
the adjacent channel.

A second embodiment of the present invention is illus-
trated in Figures 5 and 6 -of the drawings. Here, the
erase head is combined with the record-playback head,
and a unitary mégnetic core structure is, therefore, pro-

10

15

20

25

30

40

50

55

60

65

70

75

4

vided. As may be seen best in Figure 6, the core struc-
ture is made up essentially of two main parts 43 and
44. The upper core part 43 is composed of two in-
verted L-shaped pieces 45 and 46, a center leg piece 47,
and two spacers of non-magunetic material such as copper
48 and 49. The spacers 43 and 49 are in the form of
shims and are of a thickness corresponding to the de-
sired gap width for the erasing operation and for the
record-playback operation. While these shims, which de-
fine the non-magnetic gaps in the head, may be sub-
stantially the same, it has been found in practice that
the erase gap should preferably be around .01 inch and
the record-playback gap should be approximately .002
inch.

The pieces 45, 46, 47, 438 and 49 are physically secured
together as shown in the upper half of Figure 6 in any
suitable manner, such, for example, as by soldering.

The lower part of the core structure is made up of
three pieces 50, 51 and 52. The pieces 5¢ and 51 are
preferably made from stampings and are bent up to pro-
vide a center leg 53 and 54, respectively, and respective
pairs of side legs 55 and 56 for the piece 39 and 57 and
58 for the piece 51. The upstanding leg portions 55 and
56 are spaced sufficiently far apart to receive the down-
wardly extending leg of the L-shaped piece 45 while the
upstanding legs 57 and 58 are spaced apart far enough
to just receive the downwardly extending leg of the L.-
shaped piece 46. The pieces 50 and 51 are secured to
the base piece 52 in any suitable manner such, for ex-
ample, as by soldering, gluing or the like, and the up-
standing legs 53 and 54 are so positioned with respect to
each other as to just receive the downwardly extending
leg 47 of the upper core part 43. While the pieces 50
and 51 must be of magnetic material, the base piece may
be of any suitable material having sufficient structural
strength for the puipose.

From the above deseription, it will be apparent that
after the preliminary forming and assembling operation,
the core is composed of a single unitary upper part hav-
ing a pair of preformed gaps therein and a single unitary
lower ‘part adapted to receive the upper part in nested
relation after the coils have been assembled thereon. It
will thus be immediately apparent that an erase coil 59,
a tecord-playback coil 69, and a bias coil 61 may be
dropped -into position on the three pairs of upstanding
legs 5556, 57-—58 and 53—54, respectively. The
upper core part 43 is then moved down into. nested re-
lationship, with the lower part (without, of course, in-
terfering in any way with the coils 59, 60 and 61), thus
providing a unitary head assembly as shown in Figure
5 of the drawings.

It is to be noted that due to the fact that the plane
of the overlap of the center legs is at right .angles to.
the plane of the overlap of the outer legs, the whole
structure is aligned and confined both laterally and longi-
tudinally of the direction of motion of the recerd mem-
ber.

The. bias coil 6% is, of course, arranged to be .con-
nected ‘to a suitable source of high frequency current to.
provide the desired high frequency bias during the record-
ing operation, and when a signal to be recorded is being
supplied to the coil 68. The erase coil 52 is, of course,
arranged to be conmected to a suitable source of alternat-
ing current, preferably high frequency alternating cur-
rent, to demagnetize the wire.in advance of the record-
ing during the recording operation. If desired, the bias
coil 61 may be connected in series with the erase coil
59 in such a direction as to aid the field at the erase
gap. It will, of course, be understood that the erase
coil 59 and the high frequency bias coil 61 are both de-
energized during the playback operation when fiux sct up
in ‘the core structure by the magnetized record thieads,
the coil 60.

A third embodiment of the present invention is. illus-
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trated in Figures 7, 8 and 9 of the drawings. In this
particular form of the invention, the upper core part
62 has a nested relation with the lower core part 63 in
an overlapping sense only, the erase coil 64 and the rec-
ord-playback coil 85 being so shaped as to hold the upper
and lower core parts in close, overlapping contact with
each other.

As shown particularly in Figure 8, the upper core
part 62 is provided with a pair of downwardly extend-
ing legs 64 and 65 and a T-shaped center leg 66. These
three legs 64, 65 and 66 are held together by a pair of
side members 67 and 68 which are soldered or other-
wise suitably secured to the leg members 64, 65 and
66 to maintain them in a unitary assembly. In securing
the side members 67 and 68 to the legs, the legs are so
positioned as to provide a pair of non-magnetic gaps 69
and 70 in the assembly. While these gaps are preferably
filled with a non-magnetic material such as solder or
the like, they may remain opened and, therefore, pro-
vide air gaps if desired, since the side members 67 and
68 hold the three leg members in desired position with
respect to each other. The lower core part 63 is a single
piece of high permeability material having three upstand-
ing legs 71, 72 and 73 which are arranged to overlap
and lie in intimate contact with the legs 64, 66 and 65,
respectively, of the upper core part 62.

When the head is assembled, whatever coils are to be
mounted on the structure are locked over either the legs
of the lower part or the legs of the upper part. By way
of example, an erase coil 64 is dropped over the leg 61
and a record-playback coil is dropped over the leg 63.
The erase coil 64 is preferably provided with a spool or
core structure 74 having a rectangular opening 75 therein
which is just of sufficient size to receive the overlapped,
nested legs 64 and 71 therein. The coil 65 is similarly
provided with a suitable spool or core structure having
an opening similar to that shown in Figure 9 for the
erase coil 64 so as to receive the overlapped, nested legs
65 and 73.

A fourth embodiment of the present invention is illgs-
trated in Figures 10 and 11 of the drawings, where again,
a unitary upper core part 76 and a unitary lower core part
77 are provided. In this form of the invention, the upper
core part 76 is composed of a pair of inverted L-shglped
legs 78 and 79 and a center leg 80. These three pieces
are held together by a single non-magnetic member 81
which is machined or die cast at its two ends as at 82
and 83 so as to just receive the short legs of the inverted,
L-shaped members 78 and 79. It is also machined out

in its center to provide an opening 84 therethrough, 3

through which the center leg 80 extends. This upper
member 81 is thus a single solid block of non-magnetic
material, such, for example, as brass, or other wear-
resisting material, and which block has been milled out
or otherwise cut so as to receive the three leg members
78, 779 and 88 which are formed of material having }ﬂgh
permeability and low magnetic retentivity. The pieces
78, 79 and 80 are suitably secured to the block 81, such,
for example, as by soldering or by gluing. It has been
found in a structure of this type that the block which
provides side pieces as well as a means for securing the
component parts of the upper core part together, tends. to
prevent accumulation of magnetic particles at the side
edges of the gap, and also tends to reduce wear on the
core parts. .
The lower part 77 is made from a single stamping
which is folded up to provide a pair of legs 85 and 86
which receive the upper leg 78 therebetween; a pair of
legs 87 and 88 which receive the upper leg 88 there-
between; and a pair of legs 89 and 80 which receive the
upper leg 79 therebetween, all in close nested relationship.
An erase coil 91 and a record-playback coil 92 are
dropped over the legs 85—86 and 89—90, respectively,
of the lower core part 77 before the upper core part 76

islowered into place.
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A fifth enibodiment of the present invéntion is iltugs
trated in Figures 12 and 13.of the drawings. Here, two
upper core parts 93 and 94 are provided and a lower core
part 95. The upper core part 93 is made of an inverted,
L-shaped piece of magnetic material 96 and a straight
piece of strip stock 97. These two legs 96 and 97 are
secured together with a non-magnetic gap 98 there-
between in any suitable manner such as by soldering or
the like. To reinforce this assembly, an angle piece 99
is preferably employed just below the junction of the legs
96 and 97. This angle piece 99 may be secured in any
suitable manner to the legs 96 and 97 such, for example,
as by soldering.

The core part 94 is made up of two inverted, L-shaped
pieces of magnetic material 100 and 161 which are
secured together in. such a manner as to provide a non-
magnetic gap 103 therebetween. This gap may be filled
with solder or other suitable non-magnetic material as at
103. A reinforcing strip 104 is preferably provided im-
mediately below the non-magnetic gap 103 to reinforce
the structure. This piece 104 may be secured to the legs
100 and 101 in any suitable manmner such, for example,
as by soldering.

The lower core part 95 is made up of an upstanding
center leg 105 and two U-shaped pieces 106 and 107.
The ‘U-shaped pieces 106 and 197 are secured to the
upstanding leg 105 in any snitable manner such as by
soldering or the like.. The relative dimensioning of the
parts is such that the legs 96 and 97 of the upper core
part 93 will just nest within the lower U-shaped piece 106
of the lower core part 95.. Similarly, the legs 100 and
101 of the upper core part 94 are arranged to just nest
within the lower U-shaped piece 167 of the lower core
part 95. Here again, an erase coil 1808 and a record-play-
back coil 109 are provided which may be conveniently
dropped over the outer legs of the U-shaped members
1086 and 107, respectively, before the upper core parts
93 and 94 are lowered into place.

It will be observed that the center leg 165 of the lower
core part 95 extends down below the bottom of the two
U-shaped pieces 106 and 187. It has been found that
this conveniently provides a simple mounting member for
the entire head assembly.:

It will be apparent from the foregoing description that
all structures embodying the present invention possess the
highly desirable feature of an easily replaceable core part
which is subjected to the maximum wear. In other words,
it is not necessary to replace an entire head assembly
when a core structure wears in the region of the gap, but
it is only necessary to replace this upper portion of the
core itself, and this may be done without in any way
disturbing the lower core part or the cores themselves.

This invention also enables economical and convenient
manufacture of electromagnetic transducer heads, since
the base parf need not be manufactured to close toler-
ances, and since the manufacture of a core part outside
of the acceptable folerances does not require-an entire
head -assembly. to be thrown away, but merely the upper
portion of the core.

It will be observed further that in these various head
assemblies, and particularly in head assemblies of the type
shown in Figures 1, 7, 10 and 12, the coils themselves
play a direct role in maintaining the separable. core parts
in a firm, aligned relationship.

‘While I have shown certain particular embodiments of
my invention, it will, of course, be understood that I do
not wish to be limited thereto since many modifications
may be made, and I, therefore, contemplate by the -ap-
pended claims to cover all such modifications as fall
within the true spirit and scope of my invention.

I claim as my invention:

1. A magnetic transducer head assembly including a
pair of L-shaped magnetic members, one leg of each mem-
ber extending toward the corresponding leg of the other
to define a non-magnetic gap, and a pair of nested
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Usshaped magnetic members. defining: grooves: which re-

ceive the: other-leg:of each-of: said; L-shaped: magnetic:.

members:

2. A; magnetic: transducer: head: assembly: including: a-

pair :of; relatively. wide-strips- of magnetic material bent
abeut. their smallest:dimension to define: L-shaped: mem-

bers; one:leg.of-each-member extending toward the corre--

spending leg; of 'the other-to:define. a non-magnetic: gap,

and a pair-of:relatively. wide strips of ‘magnetic material’
which- are. bent: about their. smallest- dimension: to- form-

U-shaped. members one: of which is:nestable within the
othrer;. said- U-shaped’ members  being: disposed: in- such:
nested relation to define grooves which receive the-other
leg-of;each of -said first members.:

3; A/ magnetic transducer: head assembly- including. a-

pair.of .L-shaped magnetic members, one leg:.of each mem-
ber-extending toward -the corresponding leg of the other
to- define. a. non-magnetic. gap, and a: pair. of nested
U-shaped - members- which define: grooyes- to- receive the

other leg.of each of said first members; said-grooves being-

of-length substantially. equal to. the length of:said other
leg:-of. each  of said first -members..

4. A magnetic transducer head assembly. including.a
pair of: relatively. wide- strips- of ‘magnetic material bent

about their smallest dimension:to define a pair of L-shaped-

members, one leg-of each member extending toward the
corresponding: leg of the other to define a non-magnetic
gap, a:pair of relatively wide magnetic strips which are

bent about their smallest dimension .to .form. U-shaped-
members -one.of which is-nestable- within: the: other, said:
Usshaped members in such nested relation defining-grooves-

toreceive the other leg of each of said L-shaped members;

the-depth of said grooves being substantially equal to the:

length -of said other leg of each said L-shaped members,
and windings.surrounding said members-in the-region-of
said ‘grooves.

5. An . electromagnetic: transducer head : comprising  a
plurality of unitary core parts mounted -together in over-
lapping relationship, at least one of said core parts hav-
ing a non-magnetic gap therein across which a-magnetic
record member is arranged to pass; and an- electric coil
mounted ‘over at least a part of the overlapping portions
of said core parts.

6. An electromagnetic transducer head-comprising-a
plurality of unitary core parts mounted together in over-

lapping nested relationship; at least two of said core parts -

eachihaving -a-non-magnetic-gap- therein-across which a

magnetic record member is arranged to successively pass-
and-there being at least one additional ‘core part-having:

no:- non-magnetic- region- therein, and: an electric- coil
mounted over -the - nested- junction - of each of said first
two: core-parts with:-said third core-part.

7: An- electromagnetic - transducer head- comprising a
plurality of unitary core parts mounted together in over-
lapping relationship, at least-one of-said core parts hav-
ing-a nen-magnetic gap therein across which a magnetic
record-member -is arranged to pass, and an electric coil
mounted over-at-least a-part of the overlapping portions
of said core parts, said core part which has said non-mag-
netic gap being formed of a plurality of core pieces rigidly
secured to-each other in the region of said gap.

"8: An- electromagnetic transducer head comprising a-

pair of unitary core parts mounted together in overlapped
relationship, one of said core parts having at least one non-
magnetic_gap along an- edge thereof spaced from said
overlapping portions, said edge being arranged to have a
magnetic - record member pass thereover, and a coil
mounted on said-core parts over at least a part of the over-
lapping: portions -thereof.’

9. An eletcromagnetic transducer head comprising a
pair of unitary core parts mounted together in-overlapped
relationship, one of said core parts having a pair of non-
magnetic gaps along an edge thereof spaced from said
overlapping portions, said:edge being arranged to have
a -magnetic record: member-pass: thereover, and: a: coil
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ped
mounted on-said:coresparts:overatleast.a:part of the overs-
lapping: portions: thereof::
10.. An.electromagnetic: transducer-head: comprising: as
pair-of unitary core parts mounted together in- overlapped:

- relationship; one:of:said core parts-having. at least: one-.

non-magnetic gap.along an edge thereof spaced from said-
overlapping portions, said edge being arranged to-have a:
magnetic: record member pass thereover, a coil mounted
on said :core parts.over at:least a-part of the-overlapping-
portions thereof, and a reinforcing member-overlying a:
portion of said part having the non-magnetic gap:therein:.
in-the region of said non-magnetic gap.

11. An electromagnetic transducer head-comprising-a-
pair.-of core parts arranged: to- be mounted together- in:
partial overlapping relationship, one of said:core: parts:
having three legs extending in the-same: general direction:
and the other core part being formed. of three separate:
pieces rigidly secured together; said three: pieces ;provid-.
ing legs. extending toward: said legs of said first.core-part;,
said second: core part having a pair of non-magnetic: gaps:
at their junction with each other, means:rigidly. securing:.
said three.separate: pieces. together in- the region-of said:
non-magnetic -gaps, and a- pair-of coils mounted respec--
tively.around two. sets of overlapping legs.

12.. An eleciromagnetic transducer head comprising a.
core base part having: three: integral upstanding leégs, a.
three-clement upper core part having three downwardly
extending legs overlapping said legs; respectively; of said..
base: part, said:three elements having their upper. ends.
slightly spaced to define a pair of non-magnetic gaps-and..
being rigidly secured together to.form-a unitary. upper:
core part which -may be.separated as a unit from . said-
lower: part, a coil around one pair of overlapped. legs; .
and- a:second - coil around-a second pair of overlapped
legs:

13. An:electromagnetic transducer head comprising a.
core. base- part including a: pair of spaced upstanding,
U=shaped: members. lying substantially in-a-single plane:
and a base member to which both of said U-shaped:
members are secured, a: three-element upper core-part
having-three - downwardly extending legs-overlapping:the-
legs of -said. base part, said three elements being rigidly
secured together to form-a unitary upper core-part which
may be.separated  as -a-unit-from said -lower core -part,

5 there being:non-magnetic gaps formed at the junctions of.

said three-elements of said upper core part, a coil around.
one:pair of ‘overlapped. legs, and a second coil .around:a-
second pair: of ‘overlapped legs.

14. An: electremagnetic transducer head:comprising:a
core: base.part having: two- generally: U-shaped members.
and- a. base: piece: securing said.. U-shaped members. in.
spaced: relationship and:lying-generally in a single plane;
the outer-legs respectively of said U-shaped members:each.
consisting of -a: pair of :spaced upstanding strips.lying:in..
spaced ‘parallel planes and the.inner leg: of -each-of said .
U-shaped members being in-the form: of a single upstand:
ing strip -lying in spaced-parallel planes with respect:to
each other and which planer are at right angles. to the
planes of said cuter legs; a:three-element upper core: part.
having - three. downwardly extending: legs  disposed. in
nested: engagement with the legs of 'said-core base.part,..
said three elements being rigidly secured: together to form.
a unitary. upper core part which may be separated- as.a
unit from said -lower core part,: there being-a.nonmag-
netic gap at the junction between each of the outer -ele--
ments and the central element of “said upper-core part,
and a pair of ‘coils disposed aronnd the outer nested legs -
respectively of said-upper and lower core:parts.

15. An electromagnetic transducer head comprising -a
core:base-part having a central upstandirig pest and a pair:
of upstanding U-shaped members mounted: cn said: post
on .opposite.- sides- therecf. and lying substantially -in a
single plane; and a-pair of upper core parts each includ-
ing.a:pair-of downwardly extending - legs disposed. in:.
nested- overlying relationship with- the - upstandings
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U-shaped members of said base part, said downwardly
extending legs of each of said upper parts being rigidly
secured together to form scparate upitary upper core
parts each of which may be separated as a unit from said
lower core part, each of said upper core parts having a
non-magnetic gap therein spaced from the portions there-
of which lie in nested engagement with the base part,
and a pair of coils around the nested outer legs respec-
tively of said upper and lower core parts.

16. An electromagnetic transducer head comprising a
core base part having three integral upstanding legs, an
upper core part including three members having down-
wardly extending leg portions overlapping said legs re-
spectively of said base part, said three members lying
in a single plame and also including pole portions so
shaped and spaced as to provide non-magnetic gaps there-
between, and a pair of non-magnetic side pieces extend-
ing across the upper part of each of said members and
on opposite sides thereof and secured thereto to bind
said members together in a unitary upper core part which
may be separated as a unit from said lower core part,
and a pair of coils around the overlapped outer legs re-
spectively of the upper and lower core parts.

17. An electromagnetic transducer head comprising a
core base part having three pairs of integral upstanding
legs, an upper core part having two inverted l.-shaped
outer legs and a central leg extending downwardly in
nested engagement with said three pairs of upstanding
legs respectively, a single integral top member having a
pair of side slots and a central slot therein for receiving
the upper ends of said legs of said upper core part re-
spectively, said legs of said upper core part being se-
cured to said top member, whereby said top member and
said upper legs form a single unitary upper core part
which may be separated as a unit from said lower core
part, the upper ends of said upper legs being positioned
with respect to said central leg to form a pair of non-
magnetic gaps in the top surface of said upper core part,
and a pair of coils around the nested outer legs of said
upper and lower core parts, respectively.

18. In a magnetic head construction, a pair of pole
members of elongated flat strip construction each ter-
minating in opposite free ends, one end of one pole mem-
ber terminating in closely spaced relation to one end of
the other pole member to define a non-magnetic gap, non-
magnetic means rigidly secured to said one free ends of
said pole members and spanning therebetween to rigidly
secure said one free ends in fixedly spaced relation, the
opposite free ends of said pole members being straight
and extending in spaced generally parallel relation and
in the same general direction from said one free ends,
separate magnetic core means of flat strip construction
including straight elongated flat strip free end portions
extending in spaced parallel relation and extending in
the opposite direction from said pole member free ends
and having broad surfaces in face-to-face sliding con-
tacting relation with broad surfaces of the respective
pole member free ends, said core means including said
flat strip free end portions defining a closed magnetic
circunit with said pole members and said non-magnetic
gap, and an electric coil mounted over one of said pole
member free ends and the flat strip free end portion in
contact therewith, said pole members being separable as
a unit from said core means by means of the sliding con-
tacting relation between the pole member free ends and
the flat strip free end portions without disturbing the
rigidly fixed spacing between said one free ends thereof,
and said electric coil being freely removable from the flat
strip free end portion with which associated after separa-
tion of said pole members from said core means.

19. In a magnetic head construction, a pair of pole
members of elongated flat strip construction,- each ter-
minating in opposite free ends, one end of one pole mem-
ber terminating in closely spaced relation to one end of
the other pole member to define a non-magnetic gap,
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non-magnetic means rigidly secured to said one free ends
of said pole members and spanning therebetween to rigidly
secure said one free ends in fixedly spaced relation, the
opposite free ends of said pole members being straight
and extending in the same general direction from said one
free ends, separate magnetic core means of flat strip con-
struction including flat strip portions having broad surfaces
in face-to-face sliding contacting relation with broad sur-
faces of the respective pole member free ends, said core
means including said flat strip portions defining a closed
magnetic circuit with said pole members and said non-
magnetic gap, and an electric coil mounted over one of
the straight pole member free ends and linking said mag-
netic circuit, said pole members being separable as a unit
from said core means by means of the sliding contacting
relation between the pole member free ends and the flat
strip portions of said core means without disturbing the
rigidly fixed spacing between said one free ends of said
pole members, and said electric coil being freely remov-
able from said pole member straight free end with which
associated after separation of said pole members from said
core means.

20. In a magnetic head construction, a pair of pole
members of elongated flat strip construction each ter-
minating in opposite free ends, one end of ene pole mem-
ber having its end edge in closely spaced confronting
aligned relation to the end edge of one end of the other
pole member te define a non-magnetic gap with the rela-
tively broad surfaces of said one free ends of said pole
merabers adjacent said gap being shaped to engage a trav-
eling ‘magnetic record member passed thereover, non-
magnetic means. rigidly secured to said one free ends of
said pole member and spanning therebetwsen to rigidly
secure said end edges of said one free ends in fixedly
spaced relation, the opposite free ends of said pole mem-
bers being straight and extending in spaced generally par-
allel relation and in the same general direction from said
one free ends, a separate U-shaped yoke of flat strip
magnetic material having leg members extending in slid-
ing broad surface contact with the respective other free
ends of said pole members to complete a closed magnetic
circuit with said pele members and said non-magnetic
gap, and an electric coil mounted over one of said pole
member free ends and the leg member in contact there-
with, said pole members being separable as a unit from
said U-shaped yoke by means of the sliding contacting
relation between the pole member free ends and the legs
of the yoke without disturbing the rigidly fixed spacing
between said end edges of said one free ends of said pole
members, and said electric coil being freely removable
from the leg of said U-shaped ycke with which associated
after separation of pole members from said yoke.

21. In a magnetic head construction, a pair of pole
members of elongated flat strip construction each termi-
nating in opposite free ends, one end of one pole member
being in closely spaced relation to one end of the other
pole member to define a non-magnetic gap, non-magnetic
means interposed between said one ends of said pole mem-
bers to fixedly space the same, the opposite free ends of
said pole members being straight and extending in the
same general direction from said one free ends, separate
magnetic core means of flat strip construction including
straight elongated flat strip free end porticns extending
in the opposite direction from said pole member free ends,
and having broad surfaces in face-to-face contacting rela-
tion with broad surfaces of the respective pole member
free ends, said core means including said flat strip free end
portions defining a closed magnetic circuit with said pole
members and said non-magnetic gap, and an electric coil
linking said magnetic circunit, said pole members being
separable as a unit from said core means by means of the
sliding contacting relation between the pole member free
ends and the flat strip free end portions without removing
said electric coil.

22, In a magnetic head construction, a pair of pole
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members:of ‘elongated flat strip-construction each: termi=-

nating:in oppesite-free ends; one-end of 'one  pole: member

being.in- closely ‘spaced relation to-one end-of the othe}rr
polé; member to défine a non-magnetic gap, non-magnetic

means:rigidly secured: to said-one' free-ends offsaid’ pole

members and spanning therebetween to rigidly. secure. said-
one-ffee: ends in fixedly spaced’ relation,. at-least one-of

the opposite free ends of said pole members being straight;
separate- magnetic core means of: flat strip- construction
including at least:one-straight elongated flat strip free-end
portion extending in: the opposite direction from said one
straight:fiee end of ‘said pole members and being in broad

surface-sliding contacting relation with said- one- straigi.it,
free-end; said core means. including. said straight flat: strip-

free-end’ portion- defining & closed magnetic circuit- with
said’ pole members- and ' said’ non-magnetic- gap, and an
electric:coil mounted over said one straight free end and
said straight flat strip fiee end pertion, said pole members

being separable as a'unit from said core means: by means’

of the sliding contacting relation between the pole member
straight-fiee end'and the fiat strip straight frec end portion
without disturbing the rigidly fixed spacing between said
one free-ends-of said pele members, and said-electric coil
being freely removable from the straight flat strip free end
portion after separation of. said pole members from said
core-means;

23. In a magnetic head construction, a pair of pole
members of elongated flat strip construction each termi-

nating in-opposite free ends, one end of one: pole member

being. in closely spaced relation to one end.of the other
pole-member to define a.non-magnetic gap, non-magnetic
means interposed between said one {ree ends:of said:pole
members: to fixedly space the same, separate magnetic
core’ means of flat strip construction including flat strip
portions: having broad’ surface sliding contact with the
respective pole member free ends to complete a closed
magnetic- circuit: with' said. pole members and said. non-
magnetic. gap, and an electric coil linking said: magnetic
circuit,. said pele members being separable as a unit. from
said: core. means by. means of the sliding contacting:rela-
tion between the pole member free ends and the: flat strip
portions of the core means withcut disturbing the rigidly
fixed spacing between said one free ends of said pole mem-
bers.

24. In. a magnetic head construction, a pair of pole
members: of magnetic: material having adjacent: closely
spaced: portions: defining” 2 non-magnetic gap, non-mag-

netic: means-engaging said pole-members: and rigidly fixing:

the: spacing-between said . closely spaced portions: thereof,

separate: magnetic. core: means having: portions. extending
in- contacting' overlapping relation to the: respective. pole:

members.to: define-a closed magnetie circuit including said
pole-members and said non-magnetic gap, and an electric

coil.linking said magnetic circuit, said pole-members being-
separable as-a unit from said core-means without. disturb-.
ing. the rigidly fixed spacing between the closely spaced.

portions thereof by means of overlapping engagement be-
tween. the pole members and the core means, said pole
members at. said gap. being shaped to cooperate with. a
traveling magnetic impulse record member passed:there-
over.,

25. A magnetic transducer head assembly: including a-
pair- of. relatively. wide strips: of* magnetic material bent-

abgut. their smallest. dimension. to define: a: pair of L-

shaped. members, one leg. of: each member. extending, to--

ward.the correspending. leg of the other to.define a non-

magnetic- gap, a-pair of relatively, wide maguostic. strips.

which are. bent about their smallest dimension to form
U-shaped members one of which is nestable: within the
other, said U-shaped members in.such- nested.relation de-

fining. grooves to receive the other leg of. each of said.

L.-shaned members, the depth of said grooves being. sub-

stantially equal: to the lengih of said other-leg of. each.

said” I.-shaped members, and windings surrounding. said
members in the region. of said. grooves,, the U-shaped
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members: having substantially straight legs- of length- at-
léast-substantially equal to-the length of said- windings;
and ‘said’ other: legs of said L-shaped members being-sub-
stantially straight over a distance from the free ends there-
of at least substantially equal to the length of said wind-
ings to be freely removable from said windings whiile the
windings remain in surrounding relation to-said-U-shaped
members.

26. In a magnetic head construction, a pair of pole:
members- of elongated flat-strip construction- each termi-
natingin opposite free ends, one end of ‘one pole member
being in closely spaced relation to one end of the other
pole member to define a non-magnetic gap, non-magnetic:
means rigidly secured to said one free ends of said- pole-
members and spanning therebetween to. rigidly. secure:
said cne free ends in fixedly spaced relation, at-least one-
of the opposite free ends. of said pole members being:
straight, separate magnetic core means of’flat strip con-
struction including at least one straight elongated flat strip:
free end portion extending in the opposite direction: fiom
said one straight free end of said pole-members-and being-
in broad surface sliding contacting relation with:said one
straight free end, said core means-including said' straight:
flat strip free end portion defining a closed-magnetic-cir-
cuit with said pole members; and said non-magnetic- gap,
and an electric coil mounted over said one straight- free:
eand and: said straight flat strip free end:portion, said pele:
members being separable as a unit: from said core means:
by means of the sliding contacting relation between: the-
pole member straight free end and the flat strip-straight’
free end portion without disturbing the rigidly fixed spac--
ing between said one free-ends of said pole members; and’
said electric coil being freely removable from: the-straighit
flat- strip free end portion after: separation of said pole
members from said core:means, said straight flat strip:free-
end portion and said: one straight free-end being in:con-
tacting relation over a distance-at least substantially equal:
to the'length of said electric coil:

27. A magnetic transducer head:assembly including-a
pair of relatively wide strips. oft magnetic material bent

“about their smallest dimension to define a pair of L-

shaped’ members,. one. leg. of each member extending to-
ward the corresponding-leg of the other to define a.non-
magnetic gap, a pair of relatively. wide magnetic - strips
which are bent abeut their smallest' dimension_to form.
U-shaped members one. of* which is: nestable: within the:
other, said U-shaped members: in such nested relation de-
fining groeves to receive. the other leg-of each of:said L-
shaped members, the-depth .of said grooves being: substan:
tially equal to the length: of said other:legof each:said L-
shaped members, and windings surrounding said members:
in. the region of: said- grooves, the U-shaped members
having substantially straight: legs- of -length at least sub-
stantially. equal to. the-length of said windings; said other-
legs of said L-shaped . members being substantially straight:
over a distance from the:free ends. thereof at least sub-
stantially equal to the.length of said windings to:be freely
removable from said windings while the windings remain
in surrounding. relation to said. U-shaped members, and
the terminal portions: of. the free ends of the legs. of the
U-shaped . members. projecting beyond: the: windings in
assembled relation.thereof to- afford.convenient. enirance
of ‘said.other leg free ends of said I.-shaped members.

28. A magnetic transducer: head assembly. including. a
pair_of! relatively wide.strips of magnetic material. bent
about theit smallest dimension to define a.pair of L-shaped
members, one. leg, of each- member extending toward the
corresponding leg of the other to define- a-non-magnetic
gap,.a.pair of relatively. wide magnetic: strips. which- are:
bent about, their. smailest dimension: to: form U-shaped:
members one-of which:is: nestable within. the:other, said
U-shaped members-in such nested relation defining grooves:
to.receive-the, other leg: of. each: of-said: L-shaped: mem-
bers,; the .depth: of said. groeves: being: substantially- equal
to, the length . of  said. other leg: of. each: said- L-shaped:
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members, and windings surrounding said members in the
region of said grooves, the U-shaped members having
substantially straight legs of length at least substantially
equal to the length of said windings, and said other
Jegs of said L-shaped members being substantially straight
over a distance from the free ends thereof at least sub-
stantially equal to the length of said windings to be freely
removable from said windings while the windings remain
in surrounding relation to said U-shaped members, and
said windings each having means defining a generally
rectangular opening extending substantially straight and
axially through the length of the winding, and having
the straight Jegs of the U-shaped members and said other
legs of said L-shaped members associated therewith ex-
tending in close fitting relation through the rectangular
openings.

29. In a magnetic head construction, a pair of pole
members of elongated flat strip construction each termi-
nating in opposite free ends, one end of one pole mem-
ber being in closely spaced relation to one end of the
other pole member to define a non-magnetic gap, non-
magnetic means rigidly secured to said one free ends of
said pole members and spanning therebetween to rigidly
secure said one free ends in fixedly spaced relation, at
least one of the opposite free ends of said pole members
being straight, separate magnetic core means of flat strip
construction including at least one straight elongated flat
strip free end portion extending in the opposite direction
from said one straight free end of said pole members
and being in broad surface sliding contacting relation with
said one straight free end, said core means including said
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straight flat strip free end portion defining a a closed
magnetic circuit with said pole members and said non-
magnetic gap, and an electric coil mounted over said one
straight free end and said straight flat strip free end
portion, said pole members being separable as a unit from
said core means by means of the sliding contacting rela-
tion between the pole member straight free end and the
flat strip straight free end portion without disturbing the
pole members, and said electric coil being freely remov-
rigidly fixed spacing between said one free ends of said
able from the straight flat strip free end portion after
separation of said pole members from said core means,
said straight flat strip free end portion and said one
straight free end being in contacting relation over a dis-
tance at least substantially equal to the length of said
electric coil, said electric coil having means providing
a straight axial opening extending through said coil and
receiving said pole member straight free end and said
flat strip free end portion in relatively slidable relation
therein.
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