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Thls invention relates to. a, magnctlc recorder

and more partmularly to ‘a. magnetic recorder

having a pressure shoe for the magnetw record

member.

In'one method of magnctlc recordmg a lengthy
maghetizable record medium is drawn across an
electromagnetic transducer  head assembly at
substantially uriform linear velocity. The head
-assembly includes a magnetm core member hav-
ing a.non-magnetic cap-over which the medium
-passes, .and Wh1ch is provided with suitable cur-
rent conducting ‘exciting elements to produce a
magnetic field across the gap.

During- the. recording operation’ current is

caused to flow in exciting elements in accordance
with time variations .of an intelligence to pro-
duce a time varying magnetic field in the core in
accordance with the value thereof. - The lengthy
magnetizable’ medium’ is subJected to the in-
fluence of this field ‘as it is drawn therethrough
and magnetization is imparted to incrémental
lengths of the medium in accordance with the
time variations of .the intelligence, thus causing
variations in the magnetization of the medium
along its length in accordance with the t1me
variations of the infelligence.
. During reproductlon ‘the lencrthy magnetlzable
medium is drawn across the same or a similar
head.assembly to set up; & flux in the core por-
tion thereof in accordance with the magnetiza-
" tion of the medium along successive incremental
lengths thereof as. it passes across the gap of
the magneti¢ core member. The resultant time
‘varying flux indyces voltage in the coil with which
the. flux is 11nked in accordance with the time
‘rate of ¢hange thereof. This voltage may be am-
plified and suitably reproduced by a loudspeaker
or. similar. dev1ce to produce the intelligence re-
corded.. -

This magnetlc recordmd and reproducing’ in-
herently’ involves the conversion of an 1nte111gence
to a time varying, magnetic ﬁeld during the re-
cording operation and’ the conversion of a time
varying magnetic flux to an intelligence in the
reproducing operation. - It will therefore be ap-
‘parent to. those skilled in the' art that it is-ex-
tremely important that the lengthy medium or
magnetic record member shall always be posi-
tioned at exactly the same place with 1espect to
-the ‘électromagnetic transducer head each ‘time
that the. 1ecord member. is passed over ‘the head.

- I6 has. Jbeen. found.to be particularly Ampor-

tant  to use some means- for closely: confining
-the-record member to the head when the record

member is-in-the form of :a paper tape havmg,
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& maghetic track thereon or in’ the form of a

plastic film having a magnetic track thereon. =
This inv‘enti‘on is an improvement in the inven-

‘tion discloged in my prior United States Letters
Patent No. 2,351,007 for “Magnemc Recording

Head,” granted June 13, 1944.
One of the pr1nc1pa1 features and obJects of the
present invention is to provide-a‘novel Pressure

"shoe” structure which will cotiform - to irregu-
larities in the head or in the record member itself

so that the record member, such, for example, as
a, paper tape record member, w111 be eaused to

‘closely hug the' electromagrletm transducer head -
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‘be characteristic of my invention-are set forth
‘with particularity in the appended claims.

-as it passes thereacross.

A further object of the present invention is to ’
provide a novel method and means for constantly
maintaining a lengthy magnetic record member

1in continual close abutting contact with the pole

of an electromagnetic transducer head irrespec~
tive of irregularities in ‘the surface ‘of the ‘pole
or inn the record member itself.

~ Another and further object.of the present in~
vention is to provide a pressure shoe for magnetlc
recorders -of novel construetion. -

Other objects and features which I believe to

My
invention itself, however, both- as to its organiza~
tion, manner of construction and method of op-~
eration, together with further objects-and ad-
vantages theredf may best -be understood by

- refererice to the following description taken in
_connection with the amccompatnyurT drawmg, in
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which: .
Figure 1'is a plan view of g maﬁnetlc recorder
embodying the novel teachings and prineiples of

‘the present invention;

Figure 2'is an 1sometrxc view" of an - electro-'
magnetic transducer héead and etase héad assem~

"bly as used on the magrnetic recorder 111ustrated

in Figure 1;
Figure 3-is a fragmentary elevatmnal view

_partly in section of one of: the pressure shoes

shown in Figure 1;

Figuire 4 is a greatly enlarged fragmentary hori~
zontal- sectional view through the right-hand
pressure shoe of Figure 1 and a portion of the
pole pieces of ‘the erase head; -

Figure 5 is a horizontal fragmentary sect1ona1
view similar to Figure 4 (but on a somewhat re~

duced scale) 111ustrat1ng a modlﬁed form of pres~ =
-sure shoe; and -

Figure 6 is an elevatmnal wew of the pressure

_shoe shown in Figure 5.

_As the term “magnetm recorder” is used herem
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it refers either to magnetic recording apparatus,
magnetic reproducing apparatus or apparatus for
both magnetic recording and magnetic reproduc~
ing. Purthermore, as the term “electromagnetic
transducer head” is used herein, it refers to a
head for converting a time varying electric cur-
rent into a time varying magnetic field through
which a magnetizable record member is passed,

or to a head for converting s time varying mag- -

netic field to a time varying electric current, or
to an erase head in which an alternating current
is converted -into an alternating magnetic field
- which demagnetizes the magnetic record member.
The novel pressure shoes of the present inven-
tion may, of course, be employed on a wide variety
of magnetic recorders without deparfing from

the spirit and scope of the present invention.

They have been shown in Figure 1 of the draw-
ings as being mounted on a magnetic recorder of
the dual channel one-way drive. type.- This
recorder, generally desighated ag (0, includes 2
“housing ti .which houses the.drive mechanism
and amplifying equipment  (not shown). "The
housing {1 is closed .off at the top by top panel
‘12 on which an electromagnetic transducer head
assembly {3, the supply reel (4 and take-up reel
15 are mounted. Thereels {14 and 5 are mounted
- on spindles 16 and {7, respectively. Also mounted

on the panel {2isa capstan drive roller 18 which .

‘is arranged to be driven at a uniform angular
velocity .from a motor drive shaft 18 through
drive rollers 20 and 21, the latter being mounted
and secured to the capstan shaft 22.

The take-up reel (3 is driven through 2 belt
drive 23 from the motor drive shaft 19.. Though
this drive mechanism a magnetic. record . mem-
ber 24 such, for example, as a paper tape having
a coating of magnhetizable. material thereon is
transferred from this supply reel {4 fo the take-
up reel {5. The magnetic record member 24, in
travelling from the supply reel (4 to the take-up
reel (5, crosses the electromagnetic transducer
head assembly 13 and then over the capstan drive
roll {8. The drive connection between the motor
drive shaft 19 and the take-up reel 5 is arranged
to slip as is necessary in constant drive types of
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magnetic gap 41 between the ends of the latter.
Signal coils 42 and 43 are mounted on the core
38 in a similar manner to the coils 36 and 37 of
the erase head 26. As is the usual practice, the
non-magnetic gap 41 in the record play hack’
head 27 is substantially smaller than the erase
gap 35 in the erase head 26.

As shown, the pole portions 33 and 34 of the
erase head 26 and the pole portions 39 and 49
of the record play-back head 27 cover slightly less
than one-half of the width of the tape record
member 24. . The tape record member is thus
arranged to have two records thereon lying side
by side, one-extending in one direction and the
other extending in the opposite direction. Thus
after the record member has been transferred

from the supply reel 4 to the take up reel (5,

- the two reels may be interchanged and turned
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‘magnetic recorders since the.take-up reel must

be driven at a speed which tends to try to take
up the magnetic record member faster than the
capstan causes it to travel.
- - The supply reel 14 preferably is prov1ded w1th
a friction brake disk 25 which maintains the
maghnetic record member 24 taut over the head
vassembly 3.
- The head assembly I3 may be understood best
from an inspection of Figure 2 of the drawing.
_This electromagneti¢ transducer head assembly
- 13 includes an erase head 26 and a record play-
back head 27 which are mounted in a plastic
housing 28 having a back wall portmn 29 which
-extends somewhat beyond the curved surface 30
of the housing 28 to-provide a flange portion 31
against which the edge of the record member 24
-is seated as it passes over the electromagnetic
transducer head assembly 3. - The erase head: 26
includes a core portion 32 having a pair of con-
fronting polar portions 33 and 34. The pole.por-
tions 33 and 34 are slightly spaced to form a non-
- magnetic gap 35.. A pair. of -coils-36 and 37 are
- mounted on the core.32 and are electrically con-
nected and wound to be in aiding rélation to each
other in setting up a magnetic flux in-the core
32, The record play-back head 27 is similarly
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constructed and includes a core 38 having con- .

fronting pole portions 3% and 40 with a non-

75

surface of the tape.

upside down, thus placing the other half of the
record member in operative engagement with

"the poles 33 and 34 and the poles 39 and 40. In

this second operation, the reel 14 which was orig-
inally. the supply reel now becomes the take-up
reel, and the reel 15 which was originally the
take-up reel is now the supply reel. After the
record has been played so as to reproduce the
other half of the width of the record, the record
ig in its original condition. This elimmates the
necessity of rewinding. ..~

. In the embodiment of the present inventionil-
lustrated in Figure 1, two pressure shoes 42 and
43 are provided for holding the magnetic tape
record member 24 against the heads 26 and 27
of the electromagnetic transducer head assembly
13.  These heads 42 and 43 are mounted:on leaf
springs 44 and 4% which, in turn, are secured in
mounting posts 46 and 41, respectively. The two
pressure shoesare similar in construction so, for
purposes. of simplicity, only one of the shoes,
namely 42, is illustrated in detail in Figures 3
and 4 of the drawing. As shown in Figures 3
and 4, the pressure shoe 42 includes a felt pad 48
secured to a block 49 carried on the leaf spring
44. 'The characteristic springiness of the fibers
of a piece of wool felt is here utilized to cause the
record member 24 to follow the possible irregu-
larities 50 in the surface of the poles 33 and 34 of
the head 26. This will also cause the record
member 24 to remain in close contact with the
poles, even where there is-an irregularity in the
In effect, the felt pad 48
which is spring pressed. against the tape 24 by
the leaf spring 44 presents a multitude of in-
dividual pressure poinis over a‘substantial area,

.each of which tends to press the portion of the

tape lying immediately thereunder 1nto close con-
tact with the head.

In order to make it easy to shp the tape 24. be-
tween the pressure shoe 42 and the head, an ear
51 is provided at the end. of the leaf -spring 44
which may be conveniently grasped so. as to re-
tract the pressure shoe 42 to its dotted line posi-
tion as shown ‘in Figure. 1 of the drawing. A
similar ear 52 is also placed on the leaf spring 45.

Thepost 46 may be conveniently secured to the
panel (2 by bolts 53. - The post 47 may be similar-
ly secured to the panel 12. .

In Figures .5 and 6, a modified form of the
present invention is shown wherein the’ ‘pressure
shoes include a block 54 which is secured to the
end of the leaf spring 44. The block §4-is pro-

‘vided with a plurality of wells-or recesses 55 in

which are disposed plungers or fingers 56 which
are spring-pressed outwardly by suitable-springs
571.  Any suitable means’ (not shown) may be
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provided for limiting the outward movement of
the fingers 56 so that they will not fly out of the
block 54 when the pressure shoe is flexed back
away from the head against which the shoe
presses the magnetic tape 24.

The fingers present a large number of rela-
tively small pressure points constantly urging the
magnetic record member 24 against the poles of
the head structure. These small pressure points
define a face in engagement with the magnetic
record member 24. These individually acting
pressure points thus cause all of the tape to be
retained in close contact with the poles of the
head structure as the record member passes
thereover. It has been found in practice that
this is greatly superior to a single pressure shoe
of rigid material which is resiliently urged against
the record member.-

In such a construction as 111ustrated in Figures
5 and 6 of the drawing, it is preferable that one
transverse row of pressure fingers be located di-
rectly over the gap 35 of the head 26. A similar
shoe is, of course, provided over the record play-
back head. It is further desirable that the ends
of the fingers 56 be rounded so as not to damage
the tape record member-24 as if passes there-
under. )

It will be apparent to those skilled in the art
that the upstanding posts 46 and 47 may be con-
structed for manual rotation when it is desired
to retract the pressure shoes out of engagement
with the medium. Moreover, rotation of these
posts permits adjustment of the spring pressure
on the shoes and hence the total force exerted
on the pressure pads.

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

I claim as my invention:

1. An electromagnetic transducer head assembly

comprising a core having a pair of confronting 45

pole pieces and a non-magnetic gap between
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their extremities, said confronting pole pieces
each having a surface portion over which a mag-
netic record member is arranged to successively
pass, a shoe mounted opposite said pole pieces
and having a record member-engaging portion

‘positioned to engage a record member over both

of said pole pieces and over said gap, said record
member-engaging portion being formed of soft
springy material, and means for urging said shoe
toward said pole pieces and said non-magnetic
gap, whereby said soft springy material of said
shoe resiliently and positively presses a record
member against said core over both of said pole
pieces and said gap. '
2. An electromagnetic transducer head assem-
bly comprising a core having a pair of confront-
ing pole pieces and a non-magnetic gap between
their extremities, said confronting pole pieces
each having a surface portion over which a mag-
netic record member is arranged to successively
pass, a shoe mounted opposite said pole pieces
and having a record member-engaging portion
positioned to engage a record member over both
of said pole pieces and over said gap, said shoe
inculding a felt-like pad forming a record mem-
ber contact area, and means for urging said shoe
toward said pole pieces and said non-magnetic
gap, whereby said felt-like pad positively presses

“a record member against said core over both of

said pole p1eces and said gap.
MARVIN CAMRAS.
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