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The present invention relates to transducers, 
and, more particularly, to transducers of the 
magnetic type, which are adapted for use. With 
a longitudinally movable 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 chair 
acter which is economical to manufacture, ef 
ficient in operation, compact, simple, and rugged 
in arrangement, and construction. Specifically, 
the present application is a continuation-in 
part of my: Copending application, Serial No. . 
162,697, which was filed May 18, 1950. 
One of the problems involved in transducers 

of this type, and particularly in such transducers. 
of relatively small dimensions, is the provision of 
a, Suitable.core structure which hias suficient me 
chanical strength so that it can be better handled, 
in-assembly and to resist vibration and maintain 
the proper Spacing between the pole pieces, there 
of to minimize distortion in the intelligencestored. 
upon and reproduced from the longitudinally 
moveable"recorde 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 polepiece laminations are quite thin and 
difficulty is experienced, in supporting the pole 
piece laminations in assembly, and, in use with 
out the production of mechanical vibrations and 
the resultant noise in the output.circuit of the 
transducer. 

It is a further object of the present invention 
to provide a new and improved transducer for use 
With a longitudinally movable magnetic. record 
mediu?imi in which a simplified and efficient mag 
netic circuit of interfitting laminations is...em 
ployed which may be readily assembled on a mass. 
production basis. 

It iš a still further object of the present, inven-, 
tion to provides a new and improved transducer. 
of the magnetic, type in which a simplified and 
efficient magnetic circuit: of interfitting lamina 
tiönsi iš temployed, and, wherein mechanical sup 
port is provided for the free ends of opposed pole 
piece laminations while minimizing flux leakage 
therebetween. 

It is a further object of the present invention 
to provide a new and improved plug-in type 
transducer for use with magnetic longitudinally 
novable record medium in which a record-repro 
dice head is spaced froni and magnetically shield 
ed from an erase head and both heads are com 
pletely enclosed if a unitary housing structure. 

Briefly, in accordance with one aspect 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 juxta 
posed., portionS. A. Suitable coil structure is 
adapted to be placed, on the core. Ashim of 
nonmagnetic material-ispositioned between, and 
in engagement. With the pole piece laminations to 
provide accurate Spacing of the pole pieces and 
to minimize flux leakage... therebetween. Also, 
a Spageer of nonmagnetic: materialis. 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 coil. 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 a 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: 

Fig. 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 being omitted; 

Fig. 3 is a croSS Sectional view taken along the 
line. 3-3 of Fig.1, the container being omitted; 

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

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

Fig. 6 is a plan View of the magnetic core, uti 
lized in the transducer 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 , 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. 79.663, 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 í í and a multi 
Section housing which is preferably made of in 
sulating plastic material or the like, and com 
prises a, left-hand section f2, a middle section 
4, and a right-hand section 6. The sections 

22, f4 and 6 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 2 and 4 are pro 
Vided With complementary recesses which define 
a chamber within which the core and coil 
structure of the record-reproduce head -H is 
contained. Likewise, the section 6 is provided 
With the recess 8 which cooperates with the 
Wall of the Section f4 to provide a chamber with 
in which the core and coil assembly of the erase 
head 8-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 23, 2 and 22 are spaced 
along the adjoining edges of the sections 2 and 
4 and the terminals 23, 24 and 25 are Spaced 

along the meeting boundaries of the sections A 
and 6. 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 2, 3 and 6 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 33 of the record-reproduce 
head 7-H projects through an opening formed 
by notches in adjacent housing Sections 2 
and 4 and the pole piece structure 3 of the 
erase head 8-H is positioned within an opening 
formed by cooperating notches in the adjacent 
edges of the housing sections 4 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 U-shaped 
base laminations 35 and 35 interfitted with a 
plurality of laminations 37, 38, 39 and 40. The 
interfitting laminations form a generally rectan 
gular core structure, the opposed legs of which 
receive the coil forms A2 and 3 upon which are 
prewound the record-reproduce coils 44 and 5. 
The coils 44 and 45 have an equal number of 
turns and are connected in series in "hun 
bucking' manner to the terminals 20 and 2 in 
ternally of the transducer housing. The front 
portions of the laminations 37 to 4G extend for 
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4. 
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 39 further extend for 
Ward in parallel relation to define a pair of rel 
atively short, juxtaposed and closely spaced flux 
concentrating pole pieces 5 and 52 between 
which there is positioned a shim or spacer 53 
of electrically conducting nonmagnetic material. 
The Spacer 53, which has a width approximately 
twice that of the pole pieces (see Fig. 1), acts 
as a shield between the spaced pole pieces 5 
and 52 to minimize flux leakage between these 
pole pieces, thereby increasing the coupling be 
tween the magnetic record medium and the pole 
pieces to provide increased efficiency. Further 
more, the shin 53 accurately fixes the desirable 
close spacing between the pole pieces and in 
parts additional mechanical rigidity to the pole 
piece structure. 

In order to provide mechanical Support for the 
pole pieces 5 and 52 and the shin 53 and to 
provide additional shielding between the pole 
pieces, there is provided, in accordance with an 
other feature of the present invention, a gen 
erally triangular prismatic brass block 55 which 
is positioned in the recess 50 and is seated upon 
the ends of the coil forms and engages the inner 
sides of the inwardly extending portions of 
front laminations 33 and 39. The outer sides 
front laminations 3' and is are engaged by the 
sloping inner walls 61 and 62 defining a trough 
for the reception of the front portion of the core 
structure. The nonmagnetic shim 58 is further 
held in place by tucking its inner end portion 
56 between the block 55 and the sloping portion 
of the laminations 39. This construction defi 
nitely spaces the pole pieces 5 and 52 from the 
ends of the coil forms 42 and 33 and gives them 
mechanical support against any possible inward 
movement, under the pressure of a magnetic type 
or other recording medium moving therea-CroSS 
and, more importantly, during assembly and 
manufacture, especially when the front face of 
the structure is grooved to provide a tape receiv 
ing and guiding depression or pathway 3 in Set 
some .025' below the front face 69 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 í2, 14 and í6 of the trans: 
ducer assembly are also secured together and 
to the core by cementing on the adjacent Sur 
faces thereof. The core and coil structure is 
additionally secured within the chamber 7 by 
front and rear inner portions of Sections 2 and 
4 which engage the ends of the coil forms. 
clearance for the bight portions of the lamina 
tions 35 and 36 is provided by recesses and 
62 at the rear ends of the housing sections. 

In order electrically to connect the above-de 
scribed laminated core structure to ground po 
tential there is provided a thin conductive 
ground strip 65 which is positioned between the 
bight portions of the U-shaped aminations 35 
and 36 and is connected to the ground terminal 
22 internally of the chamber 7. 
The erase head 8-H of the unitary trans 

ducer assembly of the present invention com 
prises a generally rectangular aninated COre 
structure, one leg of which receives the coil form 
to and the prewound erase coil 1, the ends of 
which are connected to terminals 23 and 24. 
The core and coil structure of the erase head is 





2,668,878 
a more effective shield against leakage flux. To 
facilitate construction, the shield may initially 
have a projecting portion C7, 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 ( ) of the shield is Suitably 
removed as by grinding (this being Cornparable 
to the result of grinding the path 5 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 98 project laterally beyond the core a Sub 
stantial distance. 
The core is secured to the supporting structure 

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 consists of a 
screw bolt 0 passing through or preferably 
threaded into a drilled and tapped Opening it 
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 insulating 
sleeve 2. 
The erase head is supported upon an arm is 

secured in suitable manner to a bracket having a 
horizontal base portion 3 and an upstanding 
flange 7 to which the arm is secured as by a 
rivet 8. 
In Fig. 8 there is illustrated a modified type of 

construction characterized by a multi-Section 
core. One of the sections may well be terrned a 
base section 20, it consisting of a number of ger 
erally U-shaped laminations of magnetic core 
material. The core is completed by generally 
right-angled core sections 2 and 22, which 
may be but are not necessarily identical in coil 
struction. They are also constructed of a 33ü33 
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. 20. If desired, the laminations may be 
interleaved in the manner of the previously de 
scribed embodiments. The core Sections 2 and 
22 also include the right-angled intermediate 

portions 22 and the short generally parallel pole 
defining portions 25, which are separated fron 3 
each other by the shield 26, corresponding to 
shield 35, 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 between the pole pieces 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 se 

cured by Letters Patent of the United States is: 

It should be noted also 
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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 sini 
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 
laminations 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 then and the spacer in assembled rela 
tion. 

60 

3. In a transducer, a coil structure, a core 
structure supporting Said coil structure, and in 
cluding a portion extending from the coil struc 
ture to define at least a partially closed space 
and a pair of closely spaced pole pieces, a block 
of thonmagnetic 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 said pole pieces and extending 
laterally beyond the sides thereof and inwardly 
into said space between said block and the core 
structure, and a two-part housing enclosing the 
core and coil structures and constructed to re 
ceive the pole defining portions of the core struc 
ture and Said Spacer. 

4. A magnetic transducer for use with a longi 
tudinally movable record medium, comprising 
first and second hou Sing Sections of in SUlated 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 

75 

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 adia cent 
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 strug 
ture to define at least a partially closed space, a 
block of nonmagnetic electrically conductive RnB. - 
terial in Said Space abutting 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 shin located between said pole pieces and l0 
extending between said block and one of Said poie 
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 then in assembled l3 
relation. 

DAVID J. MUNROE. 
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