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This invention relates to magnetic recording
and reproducing, and more particularly to mag-
netic recorder-reproducer head arrangements of
the type in which a magnetic signal carrier, such
"as & very thin steel-wire filament, is moved tan-
* gentially along two aligned pole faces of a pair of
pole pleces separated by a magnetic gap for re-
cording magnetic signals on a signal-carrier fila-
ment element bridging the gap or reproducing
therefrom a recorded magnetic signal, & trans-
ducer winding interlinked with the magnetic cir-
cult of the core structure of the pole pieces car-
rying ‘the signal currents to be recorded or re-
produced.

Among the objects of the invention is a novel
magnetic yecorder-reproducer head of the fore-
going type.in which the transducer windings are
placed around regions of the two ‘alighed pole
pieces adjoining the gap as well as the portion
of the moving signal carrier bridging the mag-
netic gap and separating the pole pieces,

The foregoing and other objects of the inven-
tion will be best understood from the following
description of exemplificationg thereof, reference
being had to the accompanying drawings wherein

Fig. 1 is a plan view illustrating the relation-
ship of the magnetic core elements ang the wind-
ings of a recorder-reproducer head exemplifying
one form of the invention;

Fig. 2 is a plan view, with some parts shown in
section, of a magnetic transducer head embody -
Ing the transducer elements of Fig. 1;

PFig. 3 is a cross-sectional view along line 3—3
of Fig. 2; ’

Fig, 4 s an enlarged cross-sectional view simi-
lar to Fig. 3 of the double-pole-piece unit;

Pig. 5 is a cross-sectional view along line 5—5
of Fig. 2;.

Fig. 6 is a view of the obliterating coil assembly,
along line 6—6 of Fig. 2;

Fig. 7 is a view similar to Fig, 3 showing a trans-
ducer head of the invention arranged for record-
ing along a signal carrier track formed by the
edge of a magnetic tape;

Fig. 7-A is an enlarged view of a portion of Fig.
7; and . : .

Figs, 8 and 9 are diagrammatic views similar
to Fig. 1 illustrating two different modified forms
of recording systems exemplifying the invention.,

The magnetic recorder-reproducer head shown
in the drawings utilizes two relatively thin elon-
gated pole pieces ff of highly permeable mag-
netic sheet material, such as Permalloy or Mu-
metal, aligned in a plane on opposite sides of a
very narrow magnetic gap only about .001 inch
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wide, extending for a relatively short distance in-
wardly from two narrow elongated pole faces 5
formed by the aligned, narrow, outer edge sur-
faces of the two pole pieces bordering the small
gap 12 on the opposite sides thereof. The edges
of the pole pieces [{ on which the two pole faces
18 are formed are shown slightly curved and are
so arranged as to be tangentially engaged by a
portion of the magnetic recording filament 0,
such as a thin magnetic stee] wire, which is im-
pelled, for instance, in the direction of the arrow
10—,

As shown in Fig. 4, the pole pieces 1§ are some-
what thicker than the wire fllament (0 ang their
two aligned pole faces are pre-shaped by form-
ing thereon a shallow groove 16 for assuring that
the moving wire filament 10 is guided along the
central region of the narrow pole-face edge sur-
faces 18. When recording on a wire {¢ which is
about .004 to .006 inch thick, the pole pieces fi
may be made about twice the thickness of the
wire, :

As shown in Figs. 1 to 3, the transducer winding
2{, which is traversed by the recorded or repro-
duced signal currents, is wound on a spool in the
form of a coil, which is mounted so as to sur-
round the gap region of the two aligned pole
pieces {1 as well as the portion of the magnetic
recording wire filament 10 which moves past and
bridges the narrow gap 12 separating the aligned
pole faces 15 for magnetically recording signals
on the wire, :

To increase the efficiency of the transducer
head structure, the two pole pieces || may be de-
signed to form part of a substantially closed-cir-
cuit magnetic core structure, for instance, by pro-
viding a yoke member 17, likewise of highly per-
meable magnetic sheet material, the two ends of
which make magnetic contact with edge surface
regions of the end portions of the two pole pieces
in the manner shown in Figs. 1 to 3.

In order to secure good efficiency in the repro-
ducing process and maintain uniform operating
conditions for a long period of operation during
which the pole-face channels 16 may be deepened
as a result of wear by the moving wire 10, the par-
allel narrow magnetic gap 12, which is only about
.001 inch wide and has a substantially uniform
magnetic reluctance, extends for a short distance
inwardly from the pole faces 15, for instance, for a
distance of about four or five times the thickness
of the recording wire filament 10, and the inner
gap region is enlarged, as by tapering at 18 the
inner regions of the pole-face ends facing the
gap so that it has a magnetic reluctance which
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is so high that the major part of the magnetic
flux induced by & magnetized portion of the mov-
ing recording wire filament 10 is constrained to
traverse substantially the full length of the pole
pieces |1 and become effectively interlinked with
transducer windings 2{ surrounding the pole
pieces ¢4,

The two pole pieces |1 are rigidly supported
with their pole faces 15 and pole-face channels
16 aligned in their proper operative position across
the narrow gap (2, by uniting them to a substan-
tially rigid supporting structure which is shown
formed of two substantially rigid bars 23 extend-
ing along the opposite flat sides of the two aligned
pole pieces 11 and arranged to form with them
a self-supporting rigid double-pole-piece unit 24.
The two rigid supporting bars 23 may be made
of a non-magnetic metal having high electric re~
sistance or of g non-metallic rigid material, such
as suitable synthetic resin material, for instance,
a laminated fabric or fibrous body impregnated
with a synthetic resin material, such as Micarta
material manufactured by the Westinghouse Elec-
tric & Manufacturing Co. and used for making
silent gears. If the mounting bars 23 are of
metal, they may be united to the opposite sides
of the two assembled, properly-aligned pole pieces
by soldering or welding while held assembled in
a suitable jig. When a soldering or welding proc-
ess is used, it is important that it should be per-
formed in such manner and at such tempera-
tures as to assure that the magnetic qualities of
the highly permeable magnetic material are not
materially affected.

When the two pole pieces i are united to the
two bar members 23 into a self-supporting, op-

eratively-aligned rigid pole-piece unit 24, by a.

process, such as a welding process, the material
of the two mounting bars 23 and the character
of the uniting process are so selected and con-
trolled as to make it possible to subject the united
double-pole-piece unit 24 to an annealing process
which imparts to the magnetic material of the
pole pieces 11 its high magnetic qualities.

As shown in the drawings, the central outer
region of the two pole-piece mounting bars 23
are shown provided with channel wall portions
25 extending beyond the front edges of the pole
pieces along their central region, so as to provide
two channel surfaces 26 tapering outwardly from
a narrow inward channel region represented by
the pole-face channels 16 of the two pole faces 15.

The transducer head shown is very efficient for
recording with either A. C. or D. C, biasing cur-
rent, as well as for reproducing recorded signals.
To reduce eddy currents, each pole piece {i as
well as the yoke 1T may be formed of a plurality
of very thin, magnetic laminations, which are
united in their superposed relation, for instance,
by cementing or soldering the superposed lamina-
tions to each other and to their rigid support-
ing structure. Alternatively, the superposed lam-
inations may be held together in their aligned
superposed relationship by thin watch screws or
rivets extending through their central region and
affixed to their rigid supporting structure, such
as the bars 23.

As shown in Figs. 2 and 3, the rigid double-
pole-piece unit 24, {1 is shown designed for mount-
ing on a channel wall member 31 which serves as
a support therefor. The channel wall member 31
has formed on the front side thereof two out-
wardly-opening channel sections 32 extending
on both sides of a central region 33 shaped for
receiving the forwardly projecting channel por-
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tions 25 of the double-pole-piece unit so that
when the double-pole-piece unit is mounted in
its position on the channel wall member 31, the
tapering channel surface walls of the double-pole~
piece unit are aligned with the inner region of
the tapering surfaces 34 of the two channel wall
sections 32.

The tapered channel surfaces 34 of the two
channel] sections 32 form in their deepest region
a narrow channel track 35, as indicated in Fig, 5,
having a width of the order of the thickness of
the wire filament 10 and so designed as to serve
as a positive elongated guiding surface which en-
gagingly supports and positively guides a substan-
iial length of the recording wire filament 10 which
moves towards and away from the aligned pole
face channels 16 of the two pole pieces 15 border-
ing the gap 12,

The tapered guide surfaces 34 of the two chan-
nel sections 32 and the tapered surface 26 of the
role piece unit 24, {1 are so tapered and correlated
to the shape of the narrow channel track 35 and
the pole-face channel 16 as to cause a thickened
filament element, such as a tie-knot joining the
filament elements, to be lifted outwardly from the

" narrow channe! track 3% and cause the thickened
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filament element to ride along the outward re-
gions of the tapered surfaces 34, 26, while mov-
ing past the transducer head.

Furthermore, the tapered guide surfaces 26, 34
of the channel elements of the pole-piece unit
and of the channel sections of the channel wall
structure 31, are sufficiently tapered in outward
direction and so correlated to the shape of the
narrcw pole-face channels {6 and the channel
track 35 as to present to a wire protrusion de-
flectcd from the tapered surfaces 26, 34, respec-
tively, a support which prevents forces excrted
by the tensioncd moving wire from wedging the
wire protrusion within a portion of the narrow
inward space of the pole-face channel (6 and
the channel tracks 35.

In addition, the length of the narrow channel
track 35 is made sufficiently greater than the
length of the pole faces {5 and their pole-face
channels {6, and their relative surface levels and
chapes are so designed and correlated as to sup-
press vibrations of the filament element engag-
ing the two pole faces {5 as well as the transmis-
sion of vibrations along the moving fi'ament 18
toward the filament element bridging the gap 2.

To facilitate proper alignment of the double-
pole-piece channel unit 24, with respect to the
channel track 35 of the channel structure 31, the
latter is shown provided with two upwardly pro-
jecting aligning pins 36 shaped for engagement
with suitable aligning holes formed in the end
portions of the pole piece unit 24.

The rigid double-pole-piece unit 248 may be suit-
ably secured in its properly aligned position on
the channel wall member 31 shown, as by mak-
ing the upper ends of the aligning pins 36 in the
form of threaded screw shanks shaped for re-
ceiving two clamping nuts by means of which
the double-pole-piece unit is clamped in place.

In the arrangement shown, each end of the
double-pole-piece unit 24 is held clamped in posi-
tion by an elongated clamping bar 31 rotatably
mounted on the shank of a screw 38 which en-
gages a bushing embedded in the wall member
31 so that by tightening the screw 38 the two
clamping bars 37 may have their forward ends
firmly clamped over the upper side of the double-
pole-piece unit 24 so as to hold it firmly secured
in its proper operative position.
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Upon loosening the screw 38, the two clamp. .

ing bars 37 may be turned 90° to a position which
permits ready removal of the double-pole-piece
unit 24 from its operative position for checkup

or replacement, and the replaced double-pole-

plece unit may be quickly fixed in place by turn-
Ing the clamping bars 37 back to their position
shown and fastening their clamping screw 38.

As shown in Fig. 3, the rear portion of the wall
member 31 is provided with two mounting holes
by means of which it may be clamped as by screws
5! to a supporting arm 52, for instance, of g
magnetic recorder-reproducer mechanism.

As shown in Pigs. 2 and 6, a magnetic trans-
ducer head of the type shown in the drawing may

be combined with obliterating means formed, for

Instance, by a spool coil 54 provided with a cen-
tral opening §5 and suitably held against an end
wall of the guide wall structure 3! so that the
moving recording wire filament 10 passes through
the coll opening 55 as it is being impelled along
the track channel 85 toward the pole faces (5 of
the transducer head. The obliteration may be
carried on by passing through coil 54 either direct
current or alternating current. The obliterating
coil may be held in its position by clamping it be-
tween two arcuate mounting arms 57, 57 having
lue projections 58, one of which is provided with
a mounting lug 59 which is secured as by two
screws 61 to an end surface of the channel wall
member 31,

The yoke member (T may be held in its proper
bosition with relation to the pole pieces by press~
ing it as by means of two pressure arms 44 against
the underlying surface of the supporting wall
member 31 which is aligned with the plane of the
pole pieces Il. The pressure arms 4f are shown
rotatably held in the position shown by screws
42 so that by loosening the screws, the clamping
or pressure arms 41 may be turned 90° for re-
leasing the yoke 1. A biasing spring 44 serves
to bias the front edge surfaces of the yoke mem-
ber 1T toward the facing edges of the two pole
pieces !1, the yoke member being held aligned
on the surface of the wall member 3! in the same
plane with the pole pieces I1.

As indicated in Fig. 5, the channel wall struc-
ture 32 may be formed of a substantially rigid
synthetic resin material and it may be provided
with g longitudinal reinforcing member 32—I{ ex-
tending along the deepest region of its channel
walls 32 in providing the walls of the elongated
channel track 35. The reinforcing member may
be made of a wear-resisting material, for in-
stance, of a metal which is non-magnetic and
has a high electrical resistance.

Because of the close intercoupling between the
transducer winding coil 15 and the moving ele-
ment of the magnetic signal carrier 18, which is
bridging the magnetic gap, the transducer head
arrangement of the type described above is very
effective for recording and reproducing signals of
the high frequency range and being in this re-
spect superior to other magnetic transducer
heads. Furthermore, a magnetic transducer head
arrangement of the invention of the type de-
scribed above is also effective in reducing dis-
turbances occurring in the reproduction of audio-
frequency signals of the lower frequency range.
This may be explained as follows:

The longitudinal element of a magnetic signal
carrier, having recorded on it a magnetic signal
wave, constifutes a magnet of a length corre-
sponding to the wave length of the recorded sig-
nalwave. Ifa magnetic core structure of a trans-

10

15

20

25

30

35

40

50

60

65

70

ducer head is of g size which is comparable to the
length of the recorded magnetic slgnal wave, the
reproduction of such signal wave will give dis-
tortion because the magnetic core structure of
the transducer head will have induced therein a
reproducing flux, not only by the magnetic po--

.tential of the signal carrier element bridging the

gap, but also by the stray flux of the magnetic
signal wave formed by the signal carrier.

Magnetic transducer heads based on the prin-
ciples of the invention described above in con-
nection with a particular exemplification there-
of may be constructed with very small maghetic
core structures. Thus, the length of their core
structures may be reduced to the overall length
of the two pole piece portions surrounded by the
coll and bordering the narrow gap 12,

With such arrangement, the length of the mag-
netic core structure may be kept so small that it
is only traversed by the flux induced by the mag-
netic potential applied across the magnetic gap
of the transducer head while effectively reducing
to a negligible value magnetic inductance by the -
full magnetic potential of the entire recorded
magnetic signal wave. Accordingly, when high
quality reproduction is required, the yoke {1 may
be left out and the length of the pole pleces may
be reduced so that each pole piece extends only
for a short region of the coil on each side of the
narrow magnetic gap i2.

Although the particular form of magnetic
transducer head of the invention described above
iIn connection with Figs. 1 to 6 is intended for co-
operation with a filamentary magnetic signal car-
rier, such as a thin wire having a thickness of
the order of a few mils, transducer heads of the
invention are also ideal for use with magnetic
signal carrier tracks such as formed by an edge
of a thin tape. Figs. 7 and 7-A illustrate the co-
operative relationship between a pole-face por-
tion 15 and the pole-face channel 35 of a mag-
netic transducer head, such as described in con-
nection with Figs. 1 to 6, when used for recording
on a magnetic signal carrier recording track

‘formed by a longitudinal edge region of a tape

10—1 the cross-section of which is comparable
to the cross-section of a thin wire filament.

As shown in Figs. 7 and 7-A, the pole-face
channel 35 serves to guide the magnetic carrier
track formed by the edge of the tape across the
narrow gap 12 for recording or reproducing on
the tape edge recording track in the same man-
ner as in conjunction with a wire filament,.

As explained above, in making magnetic re~
cordings of the low frequency range of the au-
dio-frequency spectrum, distortions occur due to
the appreciable size of the wave length of the
recorded signal wave. These difficulties in the
reproduction of such low frequency recordings
may be overcome by utilizing the transducer
head having in addition to the main winding
section located immediately adjacent the region
of the pole piece gap, which is essential for re-
producing signals of the high frequency range,
an additional winding section so arranged as to
pick up more efficiently low frequency recordings.
The additional winding section may be arranged
in two sub-sections, one sub-section being ahead
and one following the main winding section.

Fig. 8 illustrates one form of such magnetic
transducer head arrangement comprising two
pole pieces 11—3 aligned with their pole-tip ends
on the opposite sides of a narrow magnetic gap
and arranged in the same manner as the corre-
sponding elements of Figs, 1 to 5 within the in-
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terior of a main winding coil 2{—3 which sur-
rounds the pole plece portions bordering the
magnetic gap and the elements of the moving
signal carrier track 10 tangentially engaging the
pole faces 15 and bridging the gap separating the
pole pieces. :

The transducer head arrangement of Fig. 8 has
in addition to the main transducer winding sec-
tion 21—3, two additional transducer winding
sections 2{—4 located ahead and behind the
main transducer winding section in the direction
of the motion of the signal carrier track 10. The
number of turns of the main winding section
21—3 and the additional winding sections 21—#4
may be so proportioned and they may be so lo-
cated as to secure high-quality reproduction
when the several windings are connected in se-
ries to impress their resultant voltage on the re-
producing circuit including their usual amplifier
networks.

Furthermore, as shown in Fig. 8, the several
winding sections may be interconnected with the
reproducing circuit through separate filters.
Thus, as shown, a high-pass filter HP may be in-
terconnected between the main winding section
21—3 and a combining network N and a low-pass
filter LP may be interconnected between the two
additional winding sections 2{—4 and a combin-
ing network N which combines the signals passed
by the high-pass filter and the low-pass filter in
the proper proportions and impresses them on
the reproducing circuit network R so as to secure
high-quality reproduction of the signals. Such
arrangement may be also utilized for recording,
the network R, representing the recording net-
work, including the microphone and amplifiers
which supply the output of the recorder network,
being impressed through a subdividing network
including voltage-divider circuits which impress
one component of the signal to be recorded
through the high-pass filter HP on the main
winding section 2{—3 of the reproducer head and
another component of the signal through the
low-pass filter on the additional winding sections
2{—4.

Fig. 9 illustrates another form of transducer
head arrangement in which the two magnetic
pole pieces are placed on the opposite sides of the
moving signal carrier track 10 for magnetically
interlinking an element of the signal carrier
bridging the magnetic gap or slit between the
pole tips of the pole pieces and the transducer
winding placed on the core structure formed by
the pole pieces.

I have found that in a transducer head of the
type shown in Fig. 9, the width of the winding
turns or the diameter of the coil constituting the
transducer winding has an effect on the overall
response of the recording system.  In particular,
I have found that the turns of the transducer
windings which are near the pole tips and have
a smaller width or diameter are more efficient in
securing a high-frequency response, and that the
turns which are farther away from the pole tips
and have a greater width or diameter are highly
efficient for securing a good low-frequency “e-
sponse. The turns of such windings may be com-
bined into a single coil of conical shape so ar-
ranged on the individual pole pieces that the side
of the coil having a smaller diameter is next to
the pole-tip end facing the moving signal carrier.

In the arrangement of Fig. 9, the transducer
windings associated with each pole piece are
shown formed of a section 65 located near the
pole tip of the pole piece and having turns of
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small width or diameter and another section #§
located farther away from the pole tip und hav-
ing turns of greater width or diameter, the wind-
ing section 85 being more efficient in the high-
frequency range and the winding section 66 be-
ing more efiicient in the low-frequency range.
The winding section 65 of Fig. 9 corresponds to
the main winding section 2{—3 of Fig. 8 and the
winding section 88 of Fig. 9 corresponds to the
winding sections 21—4 of Fig. 8. The winding
sections 65, 66 of the transducer head arrange-
ment of Fig. 9 may be combined for reproducing
and recording circuits in a manner analogous to
the corresponding winding sections of Fig. 8.

It will be apparent to those skilled in the art
that the novel principles of the invention dis-
closed herein in connection with specific exem-
plifications thereof will suggest various other
modifications and applications of the same. It
is accordingly desired that in construing the
breadth of the appended claims they shall not be
Iimited to the specific exemplifications of the in-
vention described above,

Iclaim:

1. In a magnetic record transducing head for
transducing magnetic records, such as recording
or reproducing magnetic signals, by magnetic
flux interlinkage with a relatively moving mag-
netic record track: magnetic core structure;
transducer windings interlinked with the mag-
netic core structure and subjected to electric sig-
nals corresponding to the magnetic records; said
core structure having two pole pieces of magnetic
sheet material having exposed elongated surfaces
constituting pole faces of opposite polarity held
aligned longitudinally across a non-magnetic gap
along one side of the record track so as to mag-
netically interlink said transducer windings with
a portion of the record track bridging said gap;
said transducer windings forming g coil structure
having a generally central hollow coil space
through which extend said two pole pieces; sup-
porting means extending parallel to said pole
pieces and attached thereto, to constitute there-
with an elongated unitary assembly, said assem-
bly having a cross-section less than the cross-
section of said hollow coil space, and having free
ends, whereby said assembly may be positioned
in said hollow coil space by passing one of said
frce ends therethrough.

2. In a magnetic record transducing head for
transducing magnetic records, such as recording
or reproducing magnetic signals, by magnetic
flux interlinkage with a relatively moving mag-
netic record track; magnetic core structure;
transducer windings interlinked with the magnet-
ic core structure and subjected to electric signals
corresponding to the magnetic records; said core
structure having two pole pieces of magnetic
sheet material having exposed elongated surfaces
constituting pole faces of opposite polarity held
aligned longitudinally across a non-magnetic gap
along one side of the record track so as to mag-
netically interlink said transducer windings with
a portion of the record track bridging said gap;
said transducer windings forming a coil struc-
ture having a generally central hollow space
through which the pole piece portions bordering
said gap and the portion of the record track
bridging said gap extend; supporting means hav-
ing a length at least equal fto the combined
lengths of the pole pieces attached to the said
pole pieces to constitute therewith a unitary elon-
gated member, said elongated member having a
cross sectional area of smaller magnitude than
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the cross sectional magnitude of said hollow coil
space, and having free ends, whereby said mem-
ber can be positioned in said coil space by passing
one end therethrough, and supported in position
in said coil space by said free ends,

3. In a magnetic record transducing head for
transducing magnetic records, such as recording
or reproducing magnetic signals, by magnetic
flux interlinkage with a relatively moving mag-
netic “record track: magnetic core material;
transducer windings interlinked with the mag-
netic core structure and subjected to electric sig-
nals corresponding to the magnetic records; said
core structure having two pole pieces of magnetic
sheet material having exposed elongated surfaces
constituting pole faces of opposite polarity held
aligned longitudinally across a non-magnetic
gap along one side of the record track so as to
magnetically Interlink said transducer windings
with a portion of the record track bridging said
gap, said transducer windings forming s coil
structure having a generally centra] hollow coil
space through which the pole piece portions bor-
dering said gap and the portion of the record
track bridging said gap extend; supporting
means for said pole pieces comprising at least

one elongated stiff member affixed to said pole

pieces, sald supporting means and said pole pieces
constituting an elongated unitary member having
free ends and having a cross section not exceed-
ing that of the hollow coil space, whereby said
member is adapted for insertion in operative rela-~
tion with said coil by the insertion of one free end
therethrough, and holding means adjacent at
least one of said free ends for detachably engag-
ing and holding said pole pieces in operative posi-
tion relative to the moving record track.

4. In a magnetic record transducing head for
transducing magnetic records, such as recording
or reproducing magnetic signals, by magnetic
flux interlinkage with a relatively moving mag-
netic record track: magnetic core structure;
transducer windings interlinked with the mag-
netic core structure and subjected to electric sig~
nals corresponding to the magnetic records; said
core structure having two pole pieces of magnetic
sheet material having exposed elongated surfaces
constituting pole faces of opposite polarity held
aligned longitudinally across a non-magnetic gap
along one side of the record track so as to mag-
netically interlink said transducer windings with
a portion of the record track bridging said gap:
said transducer windings forming a coil structure
having a generally central hollow coil space
through which the pole piece portions bordering
said gap and the portion of the record track
bridging said gap extend; the overall width of
the pole faces being of the order of the width of
the record track; a guide structure of non-mag-
netic material comprising an exposed outwardly
opening elengated channel structure having at
its bottom an elongated channe] track of g width
of the order of the record track and arranged to
positively engage and guide a substantial length
of the record track past said pole faces and two
lateral guide wall portions having outwardly di-
vergent guide surfaces extending from the oppo-
site sides of the channel track for bringing a ten-
sioned record track biased toward said channel
structure into supporting engagement with the
deepest region of the channel track; support-
ing means for said pole pieces comprising at least
one stiff elongated member having a length at
least equal to the combined lengths of said role
pieces in aligned position, and attached to said
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pole pieces to constitute therewith a unitary as-
sembly having a central portion and two free
ends, and having g cross-section not exceeding
the cross-section of the hollow coil space whereby
the assembly may be cooperatively engaged with
or disengaged from the coil by the passing there-
through of one of said free ends.

5. In a magnetic record transducing head for
transducing magnetic records, such as recording
or reproducing magnetic signals, by magnetic
flux interlinkage with g relatively moving mag-
netic record track: magnhetic core structure;
transducer windings. interlinked with the mag-
netic core structure and subjected to electric
signals corresponding to the magnetic records;
sald core structure having two pole pleces of
magnetic sheet material having exposed elon-
gated surfaces constituting pole faces of opposite

‘polarity held aligned longitudinally across g non-

magnetic gap along one side of the record track so
as to magnetically inter’ink said transduces wind-
ings with a portion of the record track bridging
said gap; s-id transducer windings forming a
coil structure having g generally central hollow
coil space through which the pole piece portions
bordering said gap and the portion of the record
track bridging said gap extend; the overall width
of the pole faces being of the order of the width
of the record track; a supporting structure for
holding said coil structure and said core strue-
ture in their operative relation relatively to the
moving record track; said supporting structure
including at least one detachable stiff mounting
member having a length at least equal to the
length of said pole pieces in aligned position, and
being attached to said pole pieces to constitute
therewith a unitary assembly having a cross-sec-
tion of less magnitude than the cross-section of
the hollow coil space, and having free ends,
whereby said assembly is cooperatively engaged
with said coil by the insertion therethrough of
one free end, and whereby said assembly may be
mounted on or removed from the remainder of
said supporting structure; said supporting struc-
ture including a guide structure of non-magnetic
material comprising an exposed outwardly open-
ing elongated channe] structure having at its bot-
tom an elongated channel track of a width of the
order of the record track and arranged to posi-
tively engage and guide a substantial length of
the record track and two lateral guide wall por-
tions having outwardly divergent guide surfaces
extending from the opposite sides of the channel
track for bringing a tensioned record track biased
toward said channel structure into supporting
engagement with the deepest region of the chan-
ne] track; said pole faces being exposed along an
intermediate portion of said elongated channel
track so that two channel track portions extend-
ing on both sides of the aligned pole faces con-
stitute two elongated supports for substantial
lengths of the record track moving towards and
away from the pole faces,

6. In a magnetic record transducing head for
transducing magnetic records, such as recording
or reproducing magnetic signals, by magnetic flux
interlinkage with a relatively moving magnetic
record track: magnetic core structure; trans-
ducer windings interlinked with the magnetic
core structure and subjected to electric signals
corresponding to the magnetic records; said core
structure having two pole pieces of magnetic
sheet material having exposed elongated sur-
faces constituting pole faces of opposite polarity
held aligned longitudinally across a non-mag-
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netic gap along one side of the record track so as
to magnetically interlink said transducer wind-
ings with a portion of the record track bridging
said gap; sald transducer windings forming & coil
structure having a generally central hollow coil
space through which the pole piece portions bor-
dering said gap and the portion of the record
track bridging said gap extend; a supporting
structure for holding said coil structure and said
core structure in their operative relation rela-

tively to the moving record track; said support-.

ing - structure having a first pair of aligning
means and including at least one detachable stiff
mounting member having a second pair of align-
ing means adapted to cooperate with said first
aligning means, said two pole pieces being aflixed
to sald mounting member to constitute therewith
a unitary elongated pole piece assembly having
free ends, and said assembly having a cross-sec-
tion not exceeding the cross-section of said hol-
low coil space whereby said assembly is arranged
to be engaged with or removed from the remain-
der of said supporting structure and said coil
without disturbing the cooperative relationship
of the pole pieces.

7. In a maegnetic record transducing head for
transducing magnetic records, such as recording
or reproducing magnetic signals, by magnetic
flux interlinkage with a relatively moving mag-
netic record track: magnetic core structure;
transducer windings interlinked with the mag-
netic core structure and subjected to electric sig-
nals corresponding to the magnetic records; said
core structure having two pole pieces each a sin-
gle magnetic sheet element having exposed elon-
gated surfaces constituting pole faces of opposite
polarity held aligned longitudinally across a non-
magnetic gap along one side of the record track
so as to magnetically interlink said transducer
windings with a portion of the record track bridg-
ing said gap; said transducer windings forming
a coil structure having a generally central hol-
low coil space through which the pole piece por-
tions bordering said gap and the portion of the
record track bridging said gap extend; the over-
all width of the pole faces being of the order of
the width of the record track; a supporting struc-
ture for holding said coil structure and said core
structure in their operative relation relatively to
the moving record track; said supporting struc-
ture including at least one detachable stiff
mounting member; said two pole pieces being
affixed to said mounting member and constitut-
ing therewith an assembly, having a cross-sec-
tion not exceeding the cross-section of the coil,
and having at least one free end for insertion
through said coil, and for detachable engagement
with the remainder of said supporting structure;
a guide structure of non-magnetic material com-
prising an exposed outwardly opening elongated
channel structure having at its bottom an elon-
gated channel track of a width of the order of the
record track and arranged to positively engage
and guide g substantial length of the record track
and two lateral guide wall portions having out-
wardly divergent guide surfaces extending from
the opposite sides of the channe] track for bring-
ing a tensioned record track biased toward said
channel structure info supporting engagement
with the deepest region of the channel track; said
pole faces being exposed along an intermediate
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portion of said elongated channel track so that
two channel track portions extending on both
sides of the aligned pole faces constitute two
elongated supports for substantial lengths of the

_record track moving towards and away from thie

pole faces,

8. In an electromagnetic transducer head for
recording signals on a magnetizable record track,
or for reproducing magnetic signals therefrom:
transducer windings and a magnetic core struc-
ture interlinked with the transducer windings
and including pole-piece portions of magnetic
material having pole-face portions separgted by a
non-magnetic gap and arranged to magnetically
Interlink said transducer windings with an ele-
ment of the carrier track moving along said
pole-face portions and bridging said gap; said
transducer windings including at least one wind-
ing section located immediately adjacent the
region of said gap and at least one additional
winding section spaced from the region of the
gap; and signal reproducing means for reproduc-
ing the signals recorded on said carrier track in-
cluding high-pass filter means interconnected
with said one winding section for passing to said
reproducing means a predetermined high-fre-
quency band of signals induced in said one wind-
ing section and low-pass filter means intercon-
nected with said additiona] winding section for
passing to said reproducing means a predeter-
mined low-frequency band of signals induced in
sald additional winding section.

9. In an electromagnetic transducer head for
recording signals on a magnetizable record track,
or for reproducing magnetic signals therefrom:
transducer windings and a magnetic core struc-
ture interlinked with the transducer windings
and including pole-piece portions of magnetic
material having pole-face portions separated by
a non-magnetic gap and arranged to magneti-
cally interlink said transducer windings with
an element of the carrier track moving along
said pole-face portions and bridging said gap;
said transducer windings including at least one
winding section located immediately adjacent
the region of said gap and at least one additional
winding section spaced from the region of the
gap, the winding turns of said one winding sec-
tion being of smaller width than the winding
turns of said additional winding section; and
signal reproducing means for reproducing the
signals recorded on said carrier track including
high-pass filter means interconnected with said
one winding section for passing to said reproduc-
ing means a predetermined high-frequency band
of signals induced in said one winding section
and low-pass filter means interconnected with
said additional winding section for passing to
said reproducing means a predetermined low-fre-
quency band of signals induced in said additional
winding section.

CARY B. JONES.
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