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This invention relates to magnetic recording and more 
particularly to an improved multichannel magnetic trans 
ducer formed as a single unit of simple construction with 
close spacing of the channels or transducer elements 
thereof. ' 

There are many instances in the magnetic recording 
art where it is desirable to record on and reproduce 
from a plurality of closely spaced parallel tracks. An 
example of the use ‘of multiple-channel transducers is 
in the ?eld ‘of reading human languagesymbols which 
have been printed on documents with magnetic ink. In 
such magnetic symbol reading systems the symbols may 
be distinguished from one another by detecting and cor 
relating the magnetic discontinuities of‘the Various por 
tions of the printed symbol. In a known embodiment 

,. of a symbol reading system a wide, single element, read 
ing transducer spans the vertical dimension of the sym-v 
hole. and produces a waveshape characteristic of the 
symbol when a magnetized symbol is passed adjacent 
thereto. Such a system is feasible where only a limited 
number of symbols is used. However, expansion of 
the system to include a greater number of symbols re 
quires that a greater number'of distinguishing character 
istics be recognized. It is therefore desirable to sepa 
rately detect vertical portions of the symbols. By the 
use of the multi-channel transducer of the present in 
vention individual narrow strips of a symbol may be 
examined and in this way the number of distinguishing 
characteristics is greatly increased. The number of dif 
ferent symbols which can be distinguished is therefore 
correspondingly increased. 
To achieve reading of printed symbols of normal size 

with a multichannel transducer, it is clear that the chan 
nels or transducer elements must be very closely spaced. 
Multichannel transducers of the prior art often com 
prise merely an aggregation of juxtaposed single trans 
ducers and close spacing thereof is di?icult if not im 
possible to achieve. Other 'prior art multichannel trans 
ducers which have been formed in a single unit require 
intricate parts and are complicated and expensive to 
produce. Also, prior art efforts to reduce cross-talk 
have mainly been directed to the use of various shield 
ing materals and con?gurations between channels. Non 
magnetic shielding material is added to the structure at 
the expense of magnetic core material. In any case 
where very close spacing of the channels is required 
only very thin interchannel shields can be tolerated. It 
is therefore desirable to construct a multichannel trans 
ducer without the use of shielding material. 

It is accordingly an object of the invention to pro 
vide an improved multichannel magnetic transducer. 

Another object of the invention is to provide a multi 
channel transducer of simple design and low cost. 

Another object of the invention is to reduce cross 
talk among the channels of a multichannel transducer. 
Another object of the invention ‘is to construct a 

multichannel transducer without the use of shielding 
material. 1 7 

Another object-of the invention is to form a plurality 
of recording and reproducing gaps in a single unit. 
Another object of the invention is to provide ac 

curate alignment of the gaps of a multigap transducer. 
These and other objects of the invention are achieved 

by constructing a multichannel transducer from a pair 
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2 
of core members having adjacent ends’ formed in an 
appropriate shape to constitute pole tips for cooperation 
with a magnetic medium. A con?guration of conduc 
tors is sandwiched between the core members so asto 
constitute a series of one-turn loops or coils whichare 
substantially separately responsive'to the passage of 
magnetized material adjacentrespective portions ‘of the 
pole tips. To increase the signal‘ to cross-talk ratio the‘ 
reluctance of the cross-talk magnetic circuits may be inf 
creased and the‘reluctance of'the' signal magnetic cir-' 
cuits may be decreased by placing the conductive. con 
?guration in grooves or depressions in‘ the inner face 
of one of the core members so that the inner faces of 
the core members maybe in abutting relation. Thus 
the present invention provides a. multichannel transducer 
of simple construction, vwithout intricate parts or ‘inter 
channel shielding and in which the channels may be 
closely spaced. 
The invention will be described in greater detail with 

reference to the accompanying drawings in which: 
FIGURE 1 is a partly exploded perspective illustra 

tion of the preferred embodiment of the present multi 
channel transducer together with a schematic representa 
tion of transformer coupling to the channels'of the 
transducer; _ , 

FIGURE 2 is a perspective view of a ?rst core mem 
ber of the preferred embodiment of the invention; and 
FIGURE 3 is an end view of the transducer illustrat 

ing the cooperation of the ‘transducer with a magnetic 
mediurn. ' 

Shown in FIG“ 1 is a partly exploded perspective illus 
tration of the multichannel transducer according to the 
preferred embodiment of the invention. The trans 
ducer is formed of a ?rst core member 10 and a second 
core member 11. ' While any suitable paramagnetic 
material may be used, the core members are preferably 
formed from a moldable sintered ferromagnetic mate-v 
rial such, for example, as ferrite. ' ' ' 

Adjacent ends of the core members 10 and 11 are 
formed to constitute a pair of respective pole tips 12 and 
13. In the illustrated embodiment the pole tips are giv 
en a rounded shape for cooperation with ‘a magnetic 
medium, illustrated as a medium 30 in FIG. 3. 
As shown in FIG. 1 a conductive con?guration is 

formed by a first strip 14, and a plurality of spaced strips 
15(1)-l5(n) extending substantially perpendicular from 
strip 14 across the inner face of the core member 10. 
The conductive strips are formed of a thin layer of non~ 
magnetic electrically conductive material such, for ex 
ample, as copper. As may be seen in FIG. 1 the ?rst 
strip 14 is positioned between and along the pole tips 12 
and I3 and it therefore de?nes the transducing gap. 
Thus the thickness of the conductive strips is determined 
by the desired width of the transducing gap. ' 

In the preferred embodiment of the invention the con 
ductive strips are placed in grooves or depressions in 
the inner face of the core member 10. Therefore the 
core member 10 may ?rst be formed as shown in FIG. 2 
with grooves 24 and 25(1)—25(n) thus resulting in a plu 
rality of upstanding portions 26(1)-26(n) having their 
surfaces in a common plane. The grooves may then be 
?led with conductive material to form the conductive con 
?guration as‘shown in FIG. 1. By this construction the 
surfaces of the upstanding portions 26(1)—26(n) of the 
core member 10 may be placed in abutting relation with 
the inner surface of the core member 11 thus eliminating 
what would otherwise be an extended gap between the 
core members due to ‘the conductive strips. Insulating 
material may be provided around the conductive strips in 
the event that a conductive core material is used. 
From FIG. I it may be seen that adjacent pairs of 

the spaced strips 15(1)-15(n) together with the in 
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cluded or connecting portions of the strip 14 constitute 
a one-turn loop or coil around respectively circumscribed 
portions of the core members. For example, the strip 
15(1) and 15(2) and the part of strip 14 designated 
14(1) constitutes a loop around the upstanding portion 
26 (1) of the core member 10. Thus when a magnetized 
portion of a magnetic medium passes adjacent the gap 
de?ned by the part 14(1) of strip 14 there will be a ?ux 
linkage from the magnetized material through the loop 
formed of the strips 15(1), 14(1) and 15(2) via the 
adjacent portion of the pole tip 12, the upstanding por 
tion 26(1) of the core member 10, the corresponding 
portion of core member 11, and the adjacent portion of 
pole tip 13. Thus each such loop is substantially sep 
arately responsive to the passage of magnetized material 
adjacent its portion of the transducing gap and, there 
fore, each loop de?nes a channel of the multichannel 
transducer. 
The changing ?ux linkage through a conductive loop 

causes signals therein. As shown in FIG. 1, adjacent 
pairs of the strips 15(1)-15(21) are connected by leads, 
such as a lead 16, to the primary winding of a plurality 
of transformers, such as a transformer 17. The trans 
formers match the relatively low impedance of the one 
turn loops to the impedance of the utilization circuit 
(not shown) for effective transfer of the signals there 
between. 

While the principles of the invention have been made 
clear in the illustrative embodiments, there will be ob 
vious to those skilled in the art, many modi?cations in 
structure, arrangement, proportions, the elements, mate 
rials, and components, used in the practice of the inven 
tion, and otherwise, which are particularly adapted for 
speci?c environments and operating requirements, with 
out departing from those principles. The appended 
claims are therefore intended to cover and embrace any 
such modi?cations within the limits only of the true 
spirit and scope of the invention. 
What is claimed is: 
1. A magnetic transducer for producing signals in re 

sponse to movement of-magnetized portions of a mag 
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netic medium adjacent thereto comprising; ?rst and sec~ 
0nd juxtaposed core members formed of magnetic mate 
rial and having abutting inner surfaces and portions 
adapted to form pole tips; a ?rst groove in the inner sur 
face along the pole tip of said ?rst core member to form 
a signal transducing gap; a plurality of grooves joining 
said ?rst groove and extending substantially perpendic 
ular thereto across said inner surface of said ?rst core 
member; and a nonmagnetic material having high elec 
trical conductivity in said grooves. 

2. A magnetic transducer comprising: a ?rst core 
member having an edge adapted to form a ?rst pole tip 
and having a substantially plane face, said face having a 
plurality of spaced parallel grooves disposed perpendic 
ular to said edge, said face further having an additional 
groove parallel to and contiguous with said edge and 
communicating with said parallel grooves; a second core 
member of magnetic material having a substantially 
plane face abutting said plane face of said ?rst core mem 
her and having an edge adapted to form a second pole 
tip disposed opposite said ?rst pole tip; and a nonmag 
netic conductive material disposed in said grooves and 
substantially coextensive therewith. 

3. A magnetic transducer comprising: a ?rst magnetic 
core member having a plurality of separate spaced up 
standing portions with the surfaces thereof in a common 
plane, and spaced from a given end of said ?rst core 
member; a second magnetic core member having a plane 
surface abutting the surfaces of said upstanding portions 
of said ?rst core member and an end conterminous with 
said given end; and a one-turn coil around each of said 
upstanding portions. 
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