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The present invention relates to.transducers;
and; more particularly, to- transdueers: of . the

maghnetic- type:which are adapted for use: with.

a-Jongitudinally: ‘movabile:: record - medium.. and.
which: may “be: used: for recording; reproducing

and-erasing functions. .The invention has for.an.

object the provision:of a transducer:of this.char-
acter: which:is' economicalto manufacture,.. ef~
ficient inioperation, .compact; simple and rugged
inarrangement. and construction: Specifically;
the present application: is sa continuation-in-

part “of ‘my: copending :application; Serial No.-

162,697, which:was filed: May~18;:1950..
Ofie-of ‘the problems:involved.in: transducers.

of:thig:type, and particularly in sueh transducers .

of ‘relatively: small:dimensions;is the provision of

aisuitable. core structire which-has. sufficient me--
chanical strength so that it can be better handled.

ihgssembly and.to resist: vibration and-maintain
the: proper:spacing between the pole pieces there-

of torminimize distortion:in the:intelligence. stored..

upen “and:reproduced -from - the -longitudinally
movable record: medium;  This problem is par-

ticularly important in connection with .the use-of.

laminated :core:structures: for: the. magnetic. cir-
cuits of transducers of this type: due-to- the-fact
that the pole piece laminations-are quite thin and
diffieulty. is “experienced: in - supporting the pole
piece laminations in assembly-and; in.use, with-
out- the production of: mechanieal vibrations and
the' resultant: noisesin the output.circuit of the
transducer.

It.is a futther object: of the:present.invention.
to provide a vew and improved transducer foruse
with a-longitudinally movable:-magnetic. record
mediuim in’which & simplified.and efficient mag-
netic: civcuit of interfitting laminations. is.em-
ployed which may be readily assembled on g mass:
prodietion basis,

- Itis g still further object of the present inven-

tion to provideia new: and- improved.transducer.

of the magnetic type in:which a-simplified and
efffeient: magrietic circuit: of ‘interfitting lamina~-
tiens ig employed:and: wherein: mechanical sup-
port isprovided for: the free-ends of -opposed pole
plece laminations while minimizing flux leakage
tHerelbgtween:,:

Itiisia fuither object of the present. invention
to provide a new: and: impvoved.plug-in. type
transducer for use: with:méagnetic longitudinally
movable record medivnyinwhich o record-repro-
duce head is spaced fromiand masnetically shield«
ed from an-erase head and’ both hedds.are com-
pletely eticlosed ifi'a unitary housitig structure,

- Briefly, in’ sccordance: with: ofieaspect of ‘the
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present invention; the transducer includes a mag~ -
netic circuit. consisting: of interfitting laminations .
which may be readily assembled . to.form. a gen=
erally. rectangular .core -and pole piece defining
structure, the: latter including but. short -juxtans
posed.:-portions.. .A. suitable coil. structure . is.
adapted to -be placed.on .the-core. A.shim.of
nonmagnetic material.is positioned: between.and.
in engagement-with the pole piece laminations fo
provide accurate spacing of. the pole pieces and.
to- minimize. flux .leakage. therebetween.. Also,.
a spacer. of nonmagnetic: material. is. positioned in..
engagement with the free ends of the pole piece.
laminations to provide mechanical support.there-
for, this support being:especially desirable dur-
ing manufacture,; and.to provide further shield~-
ing against flux leakage.. In accordance with a.
further aspect of the invention, the assembled.
core and. eoil. structure is completely enclosed in
complementary half shells of insulating material,’
between: which: half shells are provided pin type
terminals.. A further aspect of the invention re-
sides-in. the provision of a.- unitary plug-in type
transducer. assembled. in which g record-repro-
duce head and an erase head, the core structures
of..each of which consist of interfitting lamina-
tions, are positioned.within an insulating hous~
ing and..are magnetically shielded from . each:
other.

The. invention, both as to its organization and
method of..operation, together with further ob-
jects .and advantages thereof, will best be un-
derstood: by reference to the following specifica-
tion taken.in. connection with the accompanying
drawings, in which:

Pig. 1 is a front elevational view of a unitary
record-reproduce-erase head constructed in ac-
cordance with. the present invention, the con-
tainer portion of which is shown only in part;

Fig.-2 is a bottom plan view of the transducer
of Fig. 1, the container bheing omitted;

Fig.. 3 is a cross sectional view taken along the
line 3—3 of Hig. 1, the container being omitted;

Pig. 4 is a view similar to.Fig. 3 of a modified
form.of the transducer;

Fig: 5 isa plan view.of a modified. form of
transducer, together with. its: supporting means;.

Fig, 6'1s a. plan view of the magnetic core uti-
lized in the transduecer of Fig. 5;

Fig. 7 is a-side elevational view of the core of
Fig. 6 taken along-the lines 7—7 thereof; and

Fig. 8 is a plan view of a further modified.form
of transducer.

While the transducer assembly of the present
invention may- be. utilized with various types of
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record media, it is particularly designed for use
with an elongated magnetizable record medium
which may be a tape coated or impregnated with
magnetic material, such as the tape 18, of which
a very short length is illustrated in Fig. 5. Fur-
thermore, the transducer of the present inven-
tion is particularly adapted for use in magnetic
recorder-reproducer apparatus of the type shown
in my copending application referred to hereto-
fore, and in my prior copending application, Se~
rial No. 79,683, filed March 4, 1949,

Referring now particularly to the embodiment
of the present invention shown in Figs. 1 to 3,
inclusive, the transducer of the present inven-
tion is constructed as a structural unit and in-
cludes a metallic container {1 and a multi-
section housing which is preferably made of in-
sulating plastic material or the like, and com-
prises a left-hand section (2, a middle section
14, and a right-hand section 16. The sections
12, 14 and 16 are adapted to interfit so as to
provide a completely enclosed structure for both
a record-reproduce head and an erase head.
Thus, the adjacent sections 12 and 14 are pro-
vided with complementary recesses which define
a chamber {7 within which the core and coil
structure of the record-reproduce head (71-H is
contained. Likewise, the section {6 is provided
with the recess 18 which cooperates with the
wall of the section 14 to provide a chamber with-
in which the core and coil assembly of the erase
head 18—-H is contained.

The necessary electrical connections are pro-
vided through a series of terminal pins which
extend through and are secured in place by the
wall portions of adjacent housing = sections.
Thus, the terminals 29, 21 and 22 are spaced
along the adjoining edges of the sections 12 and
{4 and the terminals 23, 24 and 25 are spaced
along the meeting boundaries of the sections 14
and 8. 'The terminals have square heads re-
ceived in square openings at the interior of the
housing and reduced diameter neck portions
whereby they are securely held in place.

The housing sections 12, 1§ and {§ are fur-
ther provided with openings in the front sur-
face thereof through which project the pole piece
structures of each transducer head. Thus, the
pole piece structure 38 of the record-reproduce

head |T-H projects through an opening formed 5

by notches in adjacent housing sections 12
and {4 and the pole piece structure 3i of the
erase head 18— is positioned within an opening
formed by cooperating notches in the adjacent
edges of the housing sections 14 and 6.

In order to provide a core and coil structure
for each transducer head which may be readily
assembled, is of low cost, and is particularly
suitable for transducers of relatively small di-
mensions, the core of each comprises a plurality
of thin laminations of magnetic material that
are interfitted to form the desired core shape.
Thus, the core structure of the record-reproduce
head comprises a plurality of inverted yU-shaped
base laminations 35 and 38 interfitted with a
plurality of laminations 317, 38, 39 and 48. The
interfitbing laminations form a generally rectan~
gular core structure, the opposed legs of which
receive the coil forms 42 and 43 upon which are
prewound the record-reproduce coils 44 and 49.
The coils 44 and 43 have an equal number of
turns and are connected in series in “hum-
bucking” manner to the terminals 20 and 21 in-
ternally of the transducer housing. The front
portions of the laminations 37 to 48 extend for-
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wardly and inwardly to define a pocket 50 be~
tween the laminations and the front ends of the
coil forms 42 and 43. The end portions of the
inner laminations 38 and 33 further extend for-
ward in parallel relation to define a pair of rel-
atively short, juxtaposed and closely spaced flux
coneentrating pole pieces §1 and 52 between
which there is positioned a shim or spacer 53
of electrically conducting nonmagnetic material.
The spacer 53, which has a width approximaiely
twice that of the pole pieces (see Fig. 1), acts
as a shield between the spaced pole pieces i
and 52 to minimize flux leakage betwsen these
pole pieces, thereby increasing the coupling be-
tween the magnetic record medium and the pole
pieces to provide increased efficiency. Further-
more, the shim 53 accurately fixes the desirable
close spacing between the pole pieces and im-
parts additional mechanical rigidity $o the pole
piece structure.

In order to provide mechanical support for the:
pole pieces 51 and 52 and the shim 353 and to
vrovide additional shielding between the pole
pieces, there ig provided, in accordance with an-
other feature .of the present invention, a gen-
erally triangular prismatic brass block 58 which
is positioned in the recess ¥3 and is seated upon
the ends of the coil forms and engages the inner
sides of the inwardly extending portions -of
front laminations 38 and 39. The outer sides-
front laminabtions 37 and 42 are engaged by the
sloping inner walls 61 and 82 defining a trough
for the reception of the front portion of the core
structure. The nonmagnetic shim §2 is further-
held in place by tucking its inner end portion
§5 between the block 53 and the sloping portion
of the laminations 39. This construction defi-
nitely spaces the pole pleces 51 and 52 from the
ends of the coil forms 42 and 43 and gives them
mechanical support against any possible inward
movement under the pressure of a magnetic type
or other recording medium moving thereacross
and, more importantly, during assembly - and
manufacture, especially when the front face of
the siructure is grooved to provide a tape receiv-
ing and guiding depression or pathway 57 inset
some .025’' below the front face £9 of the head.

In order additionally to prevent mechanical
vibrations from being set up in the core and coil
structure, the laminations are cemented together
to provide a unitary core structure. Likewise,
the housing sections 12, 14 and i of the trans-
Gucer assembly are also secured together and
to the core by cemeniing on the adjacent sur-
faces thereof. 'The core and coil structure is
additionally secured within the chamber {1 by
front and rear inner portions of sections 12 and
{4 which engage the ends of the coil forms.
Clearance for the bight portions of the lamina-
tions 35 and 236 is provided by recesses §f and
%2 at the rear ends of the housing sections.

In order electrically to connect the above-de-
seribed laminated core structure to ground po-
tential there is provided a thin conductive
ground strip 66 which is positioned between the
bight portions of the U-shaped laminations 35
and 36 and is connected to the ground terminal
22 internally of the chamber 17, :
“ The erase head 18-H of the unitary trans-
ducer assembly of the present invention com-
prises a generally rectangular laminated core
structure, one leg of which receives the coil form
70 and the prewound erase coil 11, the ends of
which are connected to terminals 23 and 24.
The core and coil structure of the erase head is
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5.

) pos1t1oned Within the cavMy l8 and mcludes the

stx‘ucbme compnses 4 panr of U-shaﬁed base 5
lamiinations 12:and 13- which: gre interfitted withi:
loriifdtions ‘14 a1d 15. The front porbicsns of::
the latter 'xtend forward‘.ly and mwardly The 5

oneend: of- he«,l'ammations- ‘.1‘2 a‘n“d:‘iﬂv -=to:* ff'ox!
the opposedipole pleves T and Th: Torprovide-a:-
showt gap' bebween: the pole’ pieces:T6 andi. 17,

61 provided the spacet 18- thet is wider than:
thescore structure; asishown in Figo 1y Tt issof
afi eléstrically - eonductifiig . nohmagnetic’ mate=-
rial, similai to .the spacer 53 employed: in-the:
record=reproduce head.  The:strip: 18 is:in elee-
triedl” contact with: thie: entire length- of-one:lég:
of ‘the lamination: 13 :ané is-utilized as a-ground::20
strip tordonnect ‘the: core structure-of the erase:
hedid: to:-ground. potential: throughs the ground:
termiinal '25. The'strip:is-also-somewhat heavier:
than: shim <5310 'give-the- dore~structure-added:
strerigth - and - rigidity- and: to-diminish-further:
the: flux-leakage: bétweéen: thie pole ‘pieces. -

The: erase-head core and: coil-assembly:is-sup+~
ported -within the chamber- 18 -like the: record-:
reproduce-hiead assembly. - Thus, the chambay.is-
provided at-its-ends with:the recesses-80-and 8t 30
to provide structure:-engaging the opposite:ends:-
of ‘the coili:form-10-and-core strueture.

In order magnetically-to separate :the'erdse-:
coil- T+ from the record-reproduce coils 44 and 45,
there is provided a-conductive  shield-85-which-is: g
positioned between-one side of the lamination:12-
and the adjacent wall of the housing section 4.
The- shield:- 85 extends substantially the- full
length. of the-chamber. (8 and-effectively isolates:
the magnetic fields ‘produced. by.the. erdse. coil:
from:the record-~reproduce head. - ‘

Considering: now: the- -manner- i -which. the.
above-described. :multiple. head: fransducer unit
may be assembled; it will be-understood.that the.
laminations ‘of both:the: record-reproduce head ., -
and the erase head-core: structure. are particu-
larly designed for :simplicity.. and - ease- in -ag--
sembly Thus, considering the record-reproduce g
head, the inverted U-shaped- laminations: 35 and -
36-are inserted- into-the central opening..of-. the:
spaced: coil forms 42 and 43 and the laminations:’
37,.38, 39 and 40 interfitted with the arms of tHe:

U-shaped laminations and the-laminations. are:
cemented -together.to. prov1de the-unitary core’
and.coil- structure. shown. . The -core: and. ¢sil
structure - thus assembled . is. then. positioned:
within. the housing sections .12 and. 4 by, simply
placirig. the housing- sections: around. the .core"
and:coil -structure with. the pole pieces 51 and..
5% fitting. . within the notches prov1ded therefor.
in‘the eédges of the sectlons 12 and. i4. The tets
niinals. 20 and 22 are placed: between the sec-+
tions.. Theé erase head 'core ‘and. coil’ structure:
and “termindls aré likewise assefnbled in  thé
manner - descnbed above. and -the hotsing. se¢-
tiofis 12, 14 and 46 "of ‘the transdueer. assembiy
aré theén ‘eémernted ‘together ahd to the termi«
rial§’ 4iid cores to provide - the - unitary. trans-
ducer dssembly of ‘the ‘present invention.: After
assemnbly, the tape guiding recessed path §T can”
bereadily 'ground inte the front face 60 of the’
head; tHé block 85 and shimy 53 and T8 ensblidg:
this to"be done without distirbing the position
of the pole pieces:

A gingleruniit structue 18 Hustrated i Mg 47
Tt comiprises  tHe opposed’ Housire” sections 9§ 10

40

65

and:9( provided. with ree‘esses 92 in the corners
for-thesreeeption of the Read portions of therses »
curinie Holts 93 “and nibss 941 THe: bolts 193 fex=+
tend' through' the-housitg sections:90 and- 81 and:”
thread-into thie nuts-9% sorthat the housing sec-/
tiong” dres securely- elampedt about:the core and:
coif ‘structure of the transducer Head. In'addi~
tiow; the agbuttifig surfaces of: the sections 90 and::
9['ars cementedi togethey
Theteotre and’ coil structuresof the transducer:
wsubstantially - similatto the ‘record=re-
6 dection ofthé transducerrassembly:of:

¥ 30 with “the-exception that the:laminations:
Y o8 3& 9 and- 407 are interchsnged so-that:the-
lamiiftations 38 and; 39 are: positioned: outside the:
laminations 37 and 40 and engage:the:sloping:.
hottem: walls 63 and 64 of - the housing:sections.
With:this: grrdngentent;: - the: laminated: . pole-
pideeiigonistriction:isgiven: additional. strength.
and “vibration:of the poleipicces i further: re<:
duced:. Also, the:pole plece defining portions: 8-
and; 52: may:be made somewhdt shorter; thereby:
toredueethe fluxlegkage.

THe transducers of Figs: 1 to:4-are designed-
tosrecord: only: upon orie=half: of-4& tape-moved:

- pastiithem,  so+that' a 'double record. may: be:

formed on the tdpe. : Thdt this:is-the ‘case: is-
made apparent in Fig. 1, wherein the tape guid--
ingh channel-5T is shown to - have & width-approxi-
mately: twicesthe width-of.the pole pieces.  If is..
thus simpleto’ place: the tape: so-as-tor bring the -
pole: pieces:<into: cooperative  relationship with-
first one half and then the other half of: the:
tape:s

Referritig now- to-Figs:: 5-through 8; inclusive,:.
these disclose embodiments forming a-portion.ef
theiabove-identified. copending :application;- Se~
rial:No:* 162,697, - Only:anerase head:has been..
illistrated, butirecord-reproduce heads may- be
congtructed: in:like ‘manney,. differing: therefrom
only in: the niumber of-turns-used in. the-coil...

The erase head shown-in Fig. 5-is constructeda
in-the form-of -an assembly: ineluding the head.
and :the:supporting. structure- indicated - gener-
aHy by the referemice character 189, through-which:
the ergse-head may: be iselectively-operated;: as.
disclosed:in:my copending: application Serial:No.:
79663 into-and: out-of position. to erase-the pre-
vicug'magnetic: récerd. on-the tape- 9. In Fig.b-

" the'erase-head-is-shown in-position-to be effective

ugon thetape:10.. If desired; the effectiveness of
thé erase head:may ‘be controlled simply by-con-
trolling the supply of -erasé: current to the erase:
hesd eoil-0{-comprising the two parts #81A:and
1018, which are wound around the magnetic. core
The' coré is-preferably made of a number of
thin-laminationsi {024, 102B-and 02C, the major .
portions-of which:-arecurved to take g generally
citeular configurationbut of which-the outerends:
103 and’ 104 are-bent outwardly - beyond- what-
might--be: considered: to.be- the confines-of the
cirele; to-provide the: ‘generally parallelb outwardly:
faéing short 'pole- pieces i which bear -against.-the:
tape 40, Iri accordarice with thé- present-invens
tion, the core'structire: is' constructed as g -unhi=
tary: structiure with an’ electrically:: conductive;.
nonmagnetic shield 6xspacer 105 located between:
and secured to the poles 183 and 04+
Referring: now filore particularly” ta- Fig. 6, it
gy be that the core lamihations may be readily
fOrthed and: ‘assembled’ ThHe shield 105, which is"
pré w18 Tocted between the'boles”
s6"that the Tower end 106 thereof projects dotwis
wardly slightly" below: the-adjacent” portions of’
the agtietic cote structares; thereby: to provide
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a more effective shield against-leakage flux. To
facilitate construction, the shield may initially
have a projecting portion 167, indicated in phan-
tom. The shield is assembled as shown relative to
the core structure, and this assembly is soldered
at its outer end portion, as from the region indi-
cated by the bracket A in Fig. 6. After soldering,
the projecting portion {97 of the shield is suitably
removed as by grinding (this being comparable
to the result of grinding the path 57 in the pre-
vious embodiments).
that, as in the case of the previously described
embodiments, the shield is of a width so that the

sides 138 project laterally beyond the core a sub- -

stantial distance.

The core is secured to the supporting stmc’cure
by means and an arrangement that assist in hold-
ing the core so that it will not be easily broken or
deformed. The securing means ccnsists of a
screw bolt
threaded into a drilled and tapped opening (i
substantially centrally cf the loop portion of the
core, The core may be drilled and tapped after
soldering of the magnetic pole structure and
shield as earlier described. The screw is spaced
from the interior of the core by an in'sulatinsr
sleeve (12,

The erase head is supported upon an arm (1§
secured in suitable manner to a bracket having a
horizontal base portion (1§ and an upstanding
flange (17 to which the arm is secured as by a
rivet {18.

In Fig. 8 there is illustrated a modified type of
construction: characterized by a multi-section
core. One of the sections may well be termed a
base section 120, it consisting of a number of gen-
erally U-shaped laminations of magnetic core
material. The core is completed by generally
right-angled core sections 121 and 122, which
may be but are not necessarily identical in con-
struction. They are also constructed of a num-
ber of laminations and include portions {23 gen-~
erally parallel to and adapted to be secured in
suitable manner to the upstanding legs of core
section 128. If desired, the laminations may be
interleaved in the manner of the previously de-
scribed embodiments. The core sections 124 and
{22 also include the right-angled intermediate
portions {24 and the short generally parallel pole

defining portions 125, which are separated from 5

each other by the shield {28, corresponding to
shield 185, to which they are secured as by ce-
menting beyond the region A, as heretofore de-
scribed.

From the foregoing, it is evident that the pres- !

ent invention provides a magnetic transducer of
relatively small dimensions having a unitary con-
struction which may be fabricated at low cost.
The pole pieces of the laminated core structure
are given good mechanical support, the magnetic
coupling hetween the pole pisces:is reduced and
the elements of the transducer are completely
enclosed and protected by a housing of insulating
material. Also, the unitary transducer assembly
thus provided is adapted for use as a plug-in unit
to facilitate electrical connection thereto and re-
placement thereof. .
While there have been described what are at
present considered to be the preferred embodi-

ments of the invention, it will be understood. that:

various modifications may be made therein which
are within the true spirit and scope of the inven-
tion as defined in the appended claims..

. What is claimed as new and desired. to be sen‘

cured by Letters Patent of the United States is:

It should ke noted also

140 passing through or preferably -

[

10

60

1. A magnetic transducer for use with a longi-
tudinally movable record medium, comprising a
two-part housing of insulating material having a
wall, said wall having an opening at the junction
of the two parts of the housing, a laminated mag-
netic core structure positioned within said hous-
ing and including a plurality of generally U-
shaped laminations of ribbon like material ar-
ranged with their sides facing each other, and a
plurality of other ribbon like laminations simi-
larly arranged and engaged with at least one set.
of said U-shaped laminations and extending
therebeyond, certain of said laminations termi-
nating in generally parallel, closely spaced pole
piece defining portions which extend through the
opening in and are secured to said wall.

2. A laminated magnetic core including a plu~
rality of generally U-shaped laminations of ribbon

like material arranged with their sides facing

each other, and a plurality of other ribbon like
lJaminations similarly arranged and engaged with
at least one set of arms of said U-shaped lamina-
tions and extending therebeyond, certain of said
laminations terminating in generally parallel,
closely spaced pole piece defining portions, a coil
structure mounted on said core structure behind
the said extending portion, a nonmagnetic elec-
trically conductive spacer between said pole piece
defining portions and extending inwardly into the
space between the coil structure and said extend-
ing portion of the core structure, a block of non-
magnetic electrically conductive material in the
said space abutting against said spacer, and a
housing surrounding the core, coil and block and
holding them and the spacer in assembled rela-
tion.

3. In a transducer, a coil structure, s core
strueture supvorting said coil structure, and in-
chuding a portion extending from the coil strue-
ture to define at least a partially closed space
and a pair of closely spaced pole pieces, a block
of nonmagnetic electrically conductive material
in said space abutting against the coil structure

. and the extending portion of the core structure,

a nonmagnetic electrically conductive spacer lo-
cated between sald pole pieces and extending
laterally beyond the sides thereof and inwardly’
into said space befween said block and the core
structure, and a two-part housing enclosing the

' core and coil structures and constructed to re-

ceive the vole defining portions of the core struec-
ture and said spacer.

4. A magnetic transducer for use with a longi-~’
tudinally movable record medium, comprising
first and second housing sections of insulated ma-
terial and provided with inwardly opening re-
cesses defining a first chamber therebetween, a
first core and coil assembly positioned within
said first chamber and including a pair of pole
pieces extending through adjacent walls of said
housing sections, a third housing section adapted

- to fit snugly against said second section and re-

cessed to provide a second chamber therein, a
second -core and coil assembly positioned within
said second chamber and including a pair of pole
pieces extending through adjacent walls of said
second and third housing sections, a plurality
of terminals positioned partially in the adiacent
side walls of each of said first and second hous-
ing sections and said second and third sections,
means electrically connecting said first and sec--
ond core and coil assemblies to said terminals,
and. a conductive member positioned between

'said first and second core and coil assemblies to

shield each of said structures from the other.
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5. In a transducer, a coil structure, a core
structure extending forwardly from the coil struc-
ture to define at least a partially closed space, a
block of nonmagnetic electrically conductive ma-
terial in said space abuiting against said coil
structure and the forwardly extending portion of
the core structure, said forwardly extending por-
tion of the core structure defining spaced apart
pole pieces, a non-magnetic electrically conduc-
tive shim located between said pole pieces and
extending between said block and one of said pole
pieces whereby it is held in contact against the
pole piece by the block, and housing defining
structure enclosing said coil and core structures,
block and spacer and holding them in assembled
relation.

DAVID J. MUNROE.
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